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PLATE  I. 


VrWesrfc  Co.  OmamD  .Hjii 


PLATE  I. 


Diagram  of  the  Human  Eye  in  Section. 

S.  Sclerotic ;  continued  in  front  into 

D.  Cornea. 

N.  Epithelial  layer  of  cornea. 

C.  Choroid. 

I.  Iris. 
CP.  Ciliary  processes. 
CM.      ,,  muscle. 

E.  Circular  sinus. 
R.  Retina. 

M.  Macula  lutea. 
0.  Optic  disc. 
SL.  Suspensory  ligament  of  lens. 
H.  Hyaloid. 
P.  Canal  of  Petit. 
V.  Vitreous. 
Q.  Posterior  chamber. 
A.  Anterior  chamber. 
L.  Lens. 
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PLATE  11. 


Fig.  1. — Simple  Conjunctivitis. — Both  tlie  orbital  and  pal- 
pebral portions  of  the  conjunctiva  are  hyperEemic 
or  "  blood-shot."  The  everted  lower  lid  is  red  and 
villous,  and  numerous  vessels  are  seen  ramifying 
over  the  white  of  the  eye,  appearing  to  terminate 
at  the  margin  of  the  cornea.  (After  Dalrymple, 
Plate  VII.  fig.  6.) 

p.  165. 

Fig.  2. — Purulent  Conjunctivitis — This  figure  exhibits  the 
intense  vascularity  and  chemosis  of  the  conjunctiva 
just  prior  to  the  second  or  discharging  stage  of  gonor- 
rhoea! ophthalmia.  The  cornea  is  still  clear,  but 
sunk  in  the  folds  of  the  conjunctiva.  (Dalrymple, 
X.  4.) 

p.  177. 
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PLATE  III. 


Fig.  1. — Pustular  Conjunctivitis. — On  the  conjunctiva,  to 
tlie  outer  side  of  the  cornea,  is  seen  one  of  the  so- 
called  ' '  pustules  "  or  phlyctenulse,  and  a  leash  of  red 
vessels  is  seen  feeding  it.  Another  appears  just  over 
the  margin  of  the  cornea,  which  is  bluish  and  opaque, 
from  having  been  the  site  of  former  pustules.  (Dal- 
rymple,  XIII.  3.) 

p.  217. 

Fig.  2. — Plastic  Iritis. — This  figure  represents  the  early 
stage  of  inflammation  of  the  iris-  A  pink  zone  of 
sclerotic  injection  is  seen  surrounding  the  cornea, 
which  is  itself  clear  and  unaffected.  The  iris  is  dull, 
and  the  margin  of  the  pupil  somewhat  different  in 
colour  from  the  rest,  and  slightly  irregular.  The 
conjunctival  hyperemia  is  triiiing.  (Dalrymple, 
XVIII.  1.) 

p.  304. 


PLATE  IV. 


Fig.  I.— Fundus  of  the  Healthy  Eye  (European).— The 
general  colour  is  orange-red,  while  the  optic  disc  is 
yellowish-white.  The  central  artery  and  vein  of  the 
retina  are  seen  emerging  from  the  disc  and  ramify- 
ing over  the  fundus.  The  arteries  present  a  double 
contour  ;  the  veins  are  larger  and  more  distinct. 

Fig.  2.— Fundus  of  the  Healthy  Eye  (Native  of  India).— The 
coloirr  of  the  fundus  is  a  brownish-grey,  and  the 
optic  disc  of  a  pale  rose  tint.  In  other  respects  it 
resembles  that  of  the  European. 

p.  40. 


PLATE  V. 


Fig.  l.—Hypercemia  of  the  Retina  (malarial,  in  Native).— 
The  pink  tint,  wliich  has  replaced  the  natural  grey 
of  the  healthy  fundus,  indicates  congestion.  The 
vessels  are  foggy  and  indistinct,  from  the  cedema- 
•    tons  condition  of  parts. 

p.  6tib. 


Fia.  2.—Neuro-Retinitis  in  Bright" s  Disease— The  white 
glistening  patches  are  the  product  of  fatty  degenera- 
tion. The  optic  disc  is  ill-defined  from  serous  effu- 
sion, and  numerous  small,  radiating,  brush-like 
extravasations  of  blood  are  seen  scattered  about. 
(After  Liebreich.) 

^  p.  413. 


Fig.  d.— Inflammation  of  the  Betina— The  optic  disc  is  in 
great  part  of  the  same  scarlet  colour  as  the  rest  of 
the  fundus :  the  whole  appears  hazy  and  cedema- 
tous.  The  central  artery  is  of  normal  size,  but  the 
vein  greatly  enlarged  and  remarkably  tortuous. 
(After  Jaeger.) 

p.  405. 


PLATE  VL 


Fig.  \.— Optic  Neuritis.— The  fundus  is  uniformly  scarlet, 
and  tlie  optic  disc  and  entrance  of  the  retinal  vessels 
surrounded  and  veUed  by  an  cedematous  haze.  The 
vein  is  deeply  congested  and  tortuous.     (After  Lie- 


FiG.  2— Consecutive  Atrophy  of  the  Papilla.— The  result  of 

optic  neuritis.    The  disc  is  whitish  and  flat,  and 

presents  an  irregular  margin,  with  black  pigmentary 

deposits.     The  vessels  are  small  and  contracted, 

(Altered  from  Galezowski,  Fig.  6.) 

^  p.  452. 

Fig.  3. — Primary  Atrophy  of  the  Papilla. — The  oj)tic  disc 
displays  the  pearly -white,  circular,  and  fiat  appear- 
ance which  is  characteristic  of  the  disease.  The" 
retinal  vessels  are  of  normal  size  and  appearance. 
(After  Galezowski,  Fig.  5.) 

p.  457. 


PLATE  VII. 


Fig  1  —Glaucomatous  Excavation  of  the  Optic  Disc— The 
cup  extends  up  to  the  edge  of  the  disc.  The  disc  is 
surrounded  by  a  light  ring,  due  to  reflection  of  light 
from  the  anterior  laminfe  of  the  scleral  ring.  The 
dilated  vessels,  when  they  arrive  at  the  margin  of 
the  disc,  are  seen  to  make  an  abrupt  curve  as  they 
descend  into  the  cup. 

pp.  371,  ol2. 

-pxG.  2.— Retinitis  Pigmentosa,  ov  Pigmentary  Atrophy  of  the 
Retina  and  Choroid.— The  dingy  mottling  of  the 
fundus  arises  from  the  irregular  pigmentation  of  the 
choroid  :  where  the  pigment  is  scanty  or  absent, 
the  choroidal  vessels  are  exposed.  The  retina  is 
atrophied,  and  towards  the  circumference  are  seen 
the  black,  spider-like  pigment-masses  which  charac- 
terize the  affection.  The  disc  is  whitish  and  the 
vessels  dwindled. 

pp.  416,  419. 

Fig.  3— Partial  Atrophy  of  the  Retina  and  Choroid,  after 
Retino-CJwroiditis.  Large  Posterior  Staphijloma.- 
The  optic-nerve  entrance  is  slightly  reddened,  and 
seen  in  an  oblique  projection,  that  is,  as  an  oval 
disc,  on  account  of  the  staphylomatous  distension  of 
the  posterior  scleral  zone.  The  staphyloma  is  shaped 
like  a  shell,  tendinous  in  appearance,  of  a  bluish 
colour,  and  graded  almost  like  a  miniature  terrace. 
The  border  contains  a  great  deal  of  pigment.  Above 
and  below,  touching  the  staphyloma,  there  is  a  small 
roundish,  pale-red  mass  of  exudation.  To  the  outer 
side  of  the  scleral  staphyloma,  are  two  groups,  con- 
nected to  each  other,  of  ancient  inflammatory  centres, 
roundish  in  shape,  and  already  advanced  in  atrophy, 
through  which  the  sclerotica  glimmers,  and  which 
appear  mostly  surrounded  by  a  ridge  of  dark  pigment. 
On  the  inner  half  of  the  fundus  are  numerous 
scattered  small  atrophying  spots,  surrounded  by 
pigment,  as  well  as  some  recent  ones  of  a  yellow 
colour.  The  whole  fundus  has  a  tesselated  appear- 
ance.   (After  Stellwag  von  Carion.) 

p.  385. 
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CHAPTER  I. 


UemarTcs  on  the  Anatornij  of  the  Eye — Mechanism  of 
the  Accommodation  of  the  Eye. 


ANATOMY  OP  THE  EYE. 


Orhiio-Ocular  Sheath. — The  eyeball  is  encased  in  a  Capsule 
fibrous  sheatb,  which,  commences  at  the  apex  of  the  °^  Tenon-. 
orbit,  and  embracing  the  optic  nerve,  passes  forwards 
and  becomes  interwoven  with  the  sclerotic  a  few  lines 
behind  the  margin  of  the  cornea.  This  sheath  is  known 
as  the  orbito-ocular  sheath,,  or  capsule  of  Tenon.   It  is 
perforated  by  the  tendons  of 
the  obHqui  muscles  near  the  Fig.  1. 

equator  of  the  eye,  and  ante- 
riorly by  the  tendons  of  the 
recti,  with  which  it  becomes 
incorporated  (Fig.  1) ;  so  that 
the  posterior  surface  of  the 
globe  of  the  eye  glides  over 
the  anterior  surface  of  the 
orbito-ocular  capsule,  like  the 
head  of  the  femur  in  the 
acetabulum.  These  move- 
ments are  facilitated  by  a 
kind  of  filamentous  tissue, 
beai-ing  a  strong  resemblance 

to  a  serous  membrane.  When  "^^scles ;  e,c,capsule  of  Tenon ; 
these  relations  are  altered  by  '^^f "  of  SySvedl 
external  violence,  the  eye  may/,  section  of  optio  nerve, 
be  projected  outwards,  and 

there  results  a  kind  of  dislocation  of  the  eye.  In  ex-  Preserved 
tirpation  of  the  eye,  if  care  be  taken  not  to  injure  the  e^tirpa- 
barrier  formed  by  this  fibrous  membrane,  the  operation  eye"  °' 


Facilitates 
motion. 


rt,  6,  c,  fZ,  sections  of  the  recti 


2 


ANATOMY  OF  THE  EYE. 


Importance 
of,  in  ope- 
rations lor 
strabismus. 


Form  of 
tiie  eyeball. 


The  Scle- 

BOIIC. 


Thk  OrTic 
Kkeve. 


is  far  less  dangeroiis  than  if  it  is  perforated,  because 
then  the  soft  parts  of  the  orbit  become  inflamed  and 
suppurate,  and  may  even  propagate  their  inflammation 
and  suppuration  to  the  cranial  cavity.*  _ 

The  connexion  of  the  capsule  of  Tenon  with  the  ten- 
dons of  the  recti  muscles  has  an  important  bearing  on 
the  operation  of  tenotomy  for  the  cure  of  diplopia. 
Evidently,  if  the  tendons  of  the  muscles  only  are  di- 
vided close  to  their  insertion  into  the  sclerotic,  the  pro- 
cesses given  oS  from  them  to  the  capsule  of  Tenon  will 
prevent  the  tendons  from  sufiering  too  great  a  retrac- 
tion, and  by  fixing  the  divided  ends  of  the  muscles, 
will 'allow  of  their  forming  adhesions  to  the  sclerotic 
near  their  normal  point  of  insertion,  often  a  matter  of 
the  first  consideration  in  operations  for  the  cure  of 

strabismus.  i. 
If  the  eyeball  is  carefully  separated  Irom  its  attach- 
ments, it  vnQ.  be  found  to  be  nearly  spherical ;  the 
cornea,  being  tbe  segment  of  a  smaller  sphere,  is  more 
convex  than  any  other  portion.  The  eyebaU  vanes  in 
size  in  diflerent  individuals— its  mean  diameter  being 
about  seven-eighths  of  an  inch. 

The  Sclerotic  is  the  most  external  ot  the  proper 
tunics  of  the  eyeball,  forming  a  dense,  opaque,  fibrous 
casing,  which  gives  shape  and  support  to  the  delicate 
structures  within ;  its  texture  is  modified  anteriorly, 
where  it  forms  the  cornea,  so  as  to  become  transparent 
and  admit  the  passage  of  light  to  the  intenor  Ihe 
optic  nerve,  ciliary  vessels,  and  nerves  pierce  it  from 
behind.  It  is  thickest  posteriorly,  where  it  corresponds 
to  the  situation  of  the  retina,  and  it  becomes  gradually 
thinner  in  front,  imtil  within  a  short  distance  of  the 
cornea,  when  it  again  increases  m  thickness  the  cap- 
sule of  Tenon  being  here  fused  into  its  substance  :  it 
is  thinnest  immediately  behind  the  insertion  of  the 
recti  and  obliqui  muscles.  The  sclerotic  is  m  relation 
externally  with  the  capsule  of  Tenon,  and  internal  y, 
in  front,  with  the  ciliary  muscle,  and  behind  with  the 

''^tS'op^/c  nerve  passes  through  the  sclerotic,  together 
with  the  retinal  vessels,  at  a  spot  about  one-tenth  ot  an 
inch  internal  to  the  aiitero-posterior  axis  ot  the  eye. 


*  "Atlas  of  8m-gical  and  Topographical  Anatomy 
l^eraud  ;  translated  by  E.  H.  Holme,  pi.  15,  iig. 
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The  passage  througli  wliicli  the  nerve  enter;s  the  eye  is 
funnel-shaped — being  smaller  towards  the  inner  than 
the  outer  surface  of  the  sclerotic :  this  opening  is 
crossed  by  numerous  decussating  fibrous  bands,  which 
constitute  the  lamina  crihrosa — in  fact,  it  would  be 
more  correct  to  say  that  the  sclerotic  is  pierced  by  a 
number  of  small  openings  for  the  transmission  of  the 
component  fascicles  of  the  nerve,  rather  than  by  a 
single  one  for  the  nerve  itself. 

The  optic  nerve  is  encased  in  a  dense  fibrous  sheath,  Disposition 
a  portion  of  which,  on  reaching  the  sclerotic,  becomes  g^g^th 
fused  into  its  structure,  strengthening  it  posteriorly. 
In  addition  to  this,  the  neurilemma  of  the  various 
bundles  of  which  the  nerve  is  composed  is  not  pro- 
longed into  the  eye,  but  quitting  the  nei-vous  elements, 
which  are  further  deprived  of  their  white  substance,  it 
terminates  in  the  fibrous  meshes  of  the  lamina  cri- 
brosa  and  anterior  layers  of  the  sclerotic. 

Donders*  has  described  the  sheath  of  the  nerve  as  Bonders' 
double,  the  two  parts  having  a  somewhat  difi'erent  des-  views, 
tination.   The  larger,  external  portion,  leaves  the  nerve 
as  it  is  about  to  enter  the  eye,  and  passing  outwards, 
becomes  incorporated  with  the  sclerotic,  to  which  it 
contributes  an  additional  outer  layer  at  this  part.  The 
inner,  more  delicate  portion,  follows  the  nerve  as  far  as 
the  lamina  cribrosa,  which  it  helps  to  form,  and  then 
bends  outwards  to  join  the  sclerotic  towards  its  inner 
surfa,ce.  The  two  portions  of  the  sheath,  in  the  normal 
condition  of  the  parts,  are  closely  united  by  a  thin  in- 
tervening layer  of  loose  connective  tissue  ;  but  in  those 
who  are  predisposed  to  the  affection  known  as  staphy-  Kelation  to 
lorna  postimm,  the  same  observer  describes  the  outer 
sheath  as  diverging  prematurely  from  the  inner  one, 
and  leaving  a  considerable  interval  between  them' 
which  in  section  appears  triangular,  and  is  occupied 
by  an  increased  growth  of  connective  tissue.    In  this 
condition  of  the  parts,  the  sclerotic  immediately  around 
the  optic  disc  is  represented  by  the  thin  layer  of  the 
inner  sheath,  deprived  of  the  supuort  it  usually  re- 
ceives from  behind,  and  therefore^  prone  to  yield  to 
intra-ocular  pressure  and  give  rise  to  staphyloma  (see 
fig.  33). 


*  "  Accommodation  and  Eefraction  of  the  Eve."  bv  Dondpra 
p.  378  (New  Sydenham  Society).  ^  '  "^y-^^^^^^S' 
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ANATOMY  OF  THE  EYE. 


Thb  Cou- 

JUNCHVA. 


Palpebral 
portion. 


PapillsB 
and  glands. 


Ocular  por- 
tion. 


Its  vas- 
cular sup- 
ply. 


The  "  sole 
rotie  zone. 


Venous 
anasto- 
moses. 


The  Conjiinctiva  is  essentially  a  mucous  membrane, 
composed  of  an  external  stratum  of  epithelial  cells 
resting  on  a  basement  membrane,  beneath  which  the 
capillary  vessels  are  situated.  It  hues  the  eyelids,  and 
is  continued  over  the  anterior  part  of  the  eyeball ;  in 
the  former  situation  it  is  known  as  the  tarsal  or  pal- 
pebral conjunctiva,  and  in  the  latter  as  the  orbital,  or 
ocular  conjunctiva.  At  its  line  of  reflection  from  the 
lids  to  the  eyeball,  the  membrane  forms  a  loose  fold, 
called  the  tarso-orbital  fold ;  at  the  inner  angle  of  the 
eye  is  a  vertical  fold,  the  plica  semilunaris. 

The  palpebral  conjunctiva  is  extremely  vascular  and 
thick,  and  its  free  surface  is  elevated  into  numerous 
papillse,  each  of  which  encloses  one  or  more  fine  capil- 
lary loops,  and  a  terminal  nervous  apparatus,  the  whole 
being  encased  in  connective  tissue.  Beneath  the  base- 
ment membrane  is  a  loose  connective  tissue,  in  which  a 
number  of  solitary  glands  resembling  those  of  the  m- 
testines  are  imbedded ;  and  besides  these,  there  are  a 
row  of  some  eighteen  or  twenty  conglomerate  glands, 
opening  by  as  many  ducts  on  the  free  surface  of  the 
tarso-orbital  fold  of  the  conjunctiva;  they  pour  out  an 
abundant  watery  secretion,  which  helps  to  lubricate 

the  eye.  .  .       .  -,    ^       -n         i  • 

The  ocular  conjunctiva  is  void  ot  papiilas,  and _  is 
bound  down  to  the  capsule  of  Tenon  by  connective 
tissue ;  anteriorly  it  is  united  with  the  sclerotic.    It  is 
supplied  with  a  superficial  and  deep  set  of  vessels,  the 
former  being  derived  from  branches  of  the  palpebral 
and  lachrymal  arteries,  and  the  latter  from  the  muscu- 
lar and  ciliary ;  these  anastomose  with  one  another, 
forming  a  zone  of  vessels  round  the  circumference  ot 
the  cornea,  and  from  this  circle  small  branches  pierce 
the  sclerotic  and  anastomose  with  the  vessels  oi  the 
iris  and  choroid.  In  consequence  of  this  arrangement, 
.    when  the  latter  structure  is  congested,  the  zone_  ot 
"  vessels  round  the  cornea  becomes  turgid  also,  torming 
the  "  sclerotic  zone  of  vessels,"  the  "  arthritic  ring  ot 
which  we  shall  have  to  speak  so  frequently,  as  a  most 
important  indication  of  disorder  m  the  mtra-ocular 
circulation.  i      •  + 

The  veins  of  the  conjunctiva  empty  themselves  into 
the  cavernous  sinus  through  the  muscular  and,  lacliiy- 
mal  veins,  and  also  into  the  angular  vem  ot  the  lace, 
by  the  nasal  arch;  so  that  if  from  any  cause  the  pas- 
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sage  of  blood  through  the  vasa  vorticosa  of  the  choroid 
into  the  ophthalmic  vein  is  impeded,  as  in  glaucoma,  a 
collateral  circulation  is  established  through  the  veins 
of  the  conjunctiva — hence  the  enlarged  and  tortuous 
superficial  vessels  noticed  in  chronic  diseases  affecting 
the  choroid. 

The  Cornea  is  a  modification  of  the  sclerotic  so  con-  the  Cob- 
stmcted  as  to  receive  its  nutriment  by  endosmosis,  thus  mea. 
preventing  the  necessity  for  a  vascular  system,  which 
would  of  course  interfere  with  its  transparency.  The 
circumference  is  bevelled  in  such  a  manner  that  the 
sclerotic  overlaps  it ;  but  with  this  exception,  it  is  of 
the  same  thickness  throughout. 

The  cornea  is  divided  into  three  laminge ;  the  external  ng  anterior 
or  conjunctival  is  an  apparently  structureless  mem-  lamina, 
brane,  its  anterior  surface  being  covered  by  several 
layers  of  epithelial  cells ;  posteriorly  it  sends  processes 
inwards,  interlacing  with  the  fibrous  elements  of  the 
lamina  beneath  it.  The  middle  lamina  constitutes  the  Middle 
principal  bulk  of  the  cornea,  and  consists  of  fibrous  lamina, 
tissue,  so  arranged  as  to  form  strata  superimposed  one 
over  the  other;  frequent  communications,  however,  exist 
between  contiguotis  layers,  so  that  they  are  intimately 
connected  one  with  another.   In  the  intervals  between 
the  bundles  and  layers  are  innumerable  interspaces  or 
fissures,  many  of  which  contain  an  elongated  nucleus  ; 
these  spaces  are  probably  filled  with  nutrient  fiuid 
during  life.    Branches  of  the  long  ciliary  nerves  may 
be  traced  into  the  cornea,  where  they  appear  to  form 
a  very  abundant  and  intricate  network. 

The  internal  lamina  of  the  cornea  is  composed  of  an  internal 
homogeneous  membrane,  and  is  Hned  internally — that  lamina, 
is,  towards  the  aqueous  humour,  by  epithelial  cells. 
Bowman  describes  it  as  "  a  transparent  homogeneous 
membrane.  _  Though  very  hard  and  capable  of  resisting 
pressure,  giving  a  crisp  sound  when  divided  with 
scissors,  yet  it  is  very  brittle  and  easily  torn,  fragments 
showing  a  remarkable  tendency  to  curl  up  on  all  sides 
into  rolls."* 

A  part  of  the  fibrous  structure  of  the  middle  lamina  Anatomical 
unites  with  the  internal  at  the  circumference  of  the  F'^J'^tions  °^ 
cornea,  and  their  union  gives  rise  to  three  sets  of  iLS. 


*  ^'  Lectures  on  the  Parts  concerned  in  the  Operations  on  the 
Eye,"  by  W.  Bowman,  p.  19. 
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fibres ;  one  passing  backwards  towards  the  ciliary  pro- 
cesses, form  a  point  of  attachment  for  the  cihary 
muscle,  another  bending  forwards  in  an  arched  man- 
ner, unite  with  those  of  the  sclerotic,  leaving  a  small 
space  between  the  two,  called  the  circular  sinus  ;  and 
a  third  set  of  these  fibres  curve  backwards  to  the  iris, 
and  are  inserted  into  its  anterior  circumference. 

The  Choroid  is  essentially  a  vascular  structure,  serv- 
ing the  primary  purpose  of  a  reservoir  of  blood  for  the 
nourishment  of  the  vitreous  and  lens.  It  is  prolonged 
anteriorly  into  the  ciliary  processes ;  externally  it  is 
in  contact  with  the  sclerotic  and  cihary  muscle,  and 
internally  with  the  elastic  lamina  of  the  choroid,  a  fine 
hyaloid  membrane  upon  which  the  hexagonal  cells  of 
the  choroid  rest ;  these  two  hmiting  structures  being 
united  by  bands  of  connective  tissue,  in  the  meshes  of 
which  are  situated  the  vessels,  nerves,  contractile 
tissue,  and  pigment  cells,  which  collectively  constitute 
the  choroid.  The  innermost  layer  of  cells — that  is, 
those  nearest  the  elastic  lamina— are  almost  devoid  of 
colouring  matter,  and  are  very  much  smaller  than  the 
pigment  cells.  The  choroid  contains  a  considerable 
quantity  of  contractHe  tissue  prolonged  from  the  ciliary 
muscle.  Its  nerves  are  derived  from  the  short  cihary 
branches  of  the  ophthalmic  ganghon. 

The  vessels  of  the  choroid  and  cdiaiy  processes  have 
been  divided  by  anatomists  into  several  layers,  which 
it  is  unnecessary  for  me  here  to  describe.  The  artenes 
are  derived  from  the  posterior  short  ciliary  divisions  ot 
the  ophthalmic  artery,  which,  piercing  the  sclerotic  near 
the  lamina  cribrosa,  divide  into  numerous  branches ; 
these  are  dh-ected  forwards,  following  a  somewhat 
meandering  course  among  the  pigment  cells  ot  the 
choroid,  and  they  give  origin  to  a  dense  capillary  net- 
work situated  immediately  behind  the  elastic  lamina. 
The  larger  vessels  of  the  choroid,  therefore  are  nearer 
the  sclerotic  than  their  capillaries,  and  m  their  meshes 
are  lodged  the  steUate  pigment  cells  of  the  part ; 
whereas  many  of  the  capillaries  are  internal  to  the 
pigment  cells,  and  consequently  when  these  vessels  are 
congested,  if  the  eye  is  examined  with  the  ophthalmo- 
scope, they  wiU  be  found  almost  to  conceal  the  larger 
vessels  of  the  choroid  and  its  pigmentary  structures. 
Among  da,rk-skinned  people,  so  long  as  the  hexagonal 
cells  of  the  elastic  lamina  remam  m  situ,  it  is  impos- 
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sible  to  see  the  choroid  at  all  with  the  ophthalmoscope; 
but  in  the  fairer  races,  the  hexagonal  cells  being  free 
from  pigment  allow  the  passage  of  light  to  the  choroid, 
and  the  reflection  from  this  vascular  layer  causes  the 
scarlet  colour  of  the  fundus  of  the  eye  as  seen  with  the 
ophthalmoscope. 

Some  of  the  branches  of  the  short  ciliary  arteries 
pass  forwards  through  the  ciliary  muscle,  and  enter 
the  iris. 

The  veins  of  the  choroid  form  a  vascular  stratum  Veins  « vasa 
external  to  the  arterial  network  ;  they  are  arranged  in  Jxteraa^  " 
curves   (vasa  vorticosa),   converging  to  four  large 
branches,  which  perforate  the  sclerotic  midway  between 
the  optic  nerve  and  the  cornea,  and  ultimately  empty 
themselves  into  the  cavernous  sinus. 

Beyond  the  ora  serrata  the  inner  surface  of  the  Ciliary  pvo- 
choroid  appears  striated ;  anteriorly  the  strige  become  ''fi^s^'s- 
deeper,  forming  the  ciliary  processes,  which  pass  for- 
ward and  overlap,  but  do  not  actually  touch  the  edge 
of  the  lens.  These  processes,  amounting  to  about  sixty 
in  number,  are  received  into  as  many  folds  of  the 
vitreous  body:  they  are  lined  internally  by  the  sus- 
pensory ligament  of  the  lens;  externally  they  are  in 
contact  with  the  ciliary  muscle.  The  structure  of  the 
ciliary  processes  is  similar  to  that  of  the  choroid,  but 
anteriorly  the  vessels  bend  round  upon  themselves, 
each  process  being  formed,  as  it  were,  of  a  club- 
shaped  mass  of  vessels  imbedded  in  fibro-cellular 
tissue  and  pigment  cells ;  these  processes  are  situated 
immediately  behind  the  iris,  forming  the  ciliary 
body. 

The  Iris,  as  has  been  already  stated,  arises  from  the  Thk  ims. 
fibres  proceeding  from  the  margin  of  the  inner  lamina 
of  the  cornea,  some  of  which  may  be  traced  into  it,  A 
second  set,  arising  from  the  margin  of  the  cornea,  were  Its  attach- 
mentioned  as  passing  posteriorly  towards  the  ciliary  ™J^g^^^e'* 
processes ;  some  of  these,  too,  may  be  followed  into  the 
iris.    In  addition  to  its  fibrous  structure,  the  iris  con- 
tains a  longitudinal  and  circular  set  of  contractile 
fibres,  connective  tissue,  j)igment  cells,  vessels  and 
nerves.    Its  anterior  surface  is  free  and  bathed  by  the 
aqueous  humour;  its  posterior  surface  rests  against 
the  capsule  of  the  lens,  and  its  inner  margin  forms  the 
circumference  of  the  pupil.    It  contains  a  vast  number 
of  pigment  cells ;  those  on  its  posterior  surface  being 
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continuous  with  the  epithelium  covering  the  elastic 
lamina  of  the  ciliary  processes. 

The  contractile  (muscular)  fibres  of  the  iris  may  be 
divided  into  two  sets ;  the  outer,  or  radiating,  which 
are  described  as  running  in  fasciculi  from  without  m- 
wards,  forming  the  dilatator  pupilte,  and  the  internal 
circular  fibres,  which  constitute  the  constrictor  pupillffi. 
The  vessels  of  the  iris  pursue  a  similar  course;  they 
are  of  a  small  size,  and  are  dei-ived  from  the  long  ciUary 
arteries,  which  perforate  the  sclerotic  posteriorly ;  they 
pass  along  in  the  ciliary  muscle  till  they  reach  the 
outer  margin  of  the  iris,  when  they  divide  and  form  a 
zone  round  its  circumference,  sending  off  branches  to 
the  iris  and  ciliary  muscle. 

The  iris  derives  its  nerves  from  the  ciliary  branches 
of  the  ophthalmic  ganglion,  which  connect  it  with  the 
third,  fifth,  and  sympathetic  nerves,  and  also  from 
the  long  ciliary  branches  of  the  nasal  nerve ;  these 
uniting  form  a  plexus  round  the  outer  margin  of  the 
iris,  and  from  thence  send  off  branches  to  supply  the 
dilatator  and  constrictor  muscles. 

The  iris  is,  1.    a  typical  example  of  a  quality  com- 
mon to  an  contractile  tissues— such,  for  example,  as  the 
bloodvessels  and  muscles.    It  is  influenced  by  the  will 
at  one  extremity  of  the  chain  of  causation,  and  by 
'physical   agents ' —  i.e.,  molecular  forces— at  the 
other.    If  the  eye  be  removed  from  the  body,  and  even 
if  the  iris  be  separated  from  the  eye,  light  and  changes 
of  temperature— as  from  heat  to  cold  or  cold  to  heat- 
will  cause  it  to  contract.    Then  there  are  persons  who 
can  contract  and  dilate  the  iris  at  will.    The  ms  ot 
frogs  will  remain  motionless  for  several  minutes  on 
exposure  to  vivid  light,  showing  the  animal  has  an 
inhibiting  power.    2.  The  special  function  ot  the 
nerves  of  the  iris  is  to  regulate  the  amount  ot  light 
admitted,  but  other  sensory  impressions  infltience  its 
movements.    Claude  Bernard  found  that  when  any 
branches  of  a  sensitive  nerve,  from  the  sciatic  to  the 
fifth,  were  pinched  in  an  animal,  the  moment  that 
pain  is  thus  caused  the  eyeHds  open  and  the  pupil 
dilates."*  .      ,  ,    .-i  „ 

Reflex  action  The  contraction  of  the  pupil,  m  obedience  to  the 
of  the  pupil. 


Functional 
endow- 
ments. 


*  Dr.  Laycock,  Medical  Times  and  Gazette,  1871.  Vol.  i.  p.  151. 
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stimulus  of  light,  is  evidently  a  reflex  action  depending 
upon  excitation  of  tlie  retina,  the  impression  being  trans- 
mitted to  the  circular  muscle  of  the  iris  through  the  Motor 
third  nerve ;  for  it  is  through  the  action  of  the  motor  fibres, 
fibres  of  this  nerve  that  the  circular  muscle  of  the  iris 
contracts,  for  when  the  third  nerve  is  destroyed  the 
pupU  remains  dilated.  The  sympathetic,  on  the  other 
hand,  brings  the  radiating  fibres  into  action,  and  hence 
division  of  the  sympathetic  in  the  neck  is  followed  by 
contraction  of  the  pupil,  whereas  its  irritation  causes 
the  pupU  to  dilate.  Bonders  remarks,  that  the  action 
of  the  sympathetic  causes  "  a  persistent  exaltation  of 
the  tone  of  the  radiating  fibres  of  the  iris.  Thus  the 
dilatator  pupillse  is  with  constant  force  the  antagonist 
of  the  sphincter  muscle."*  It  seems  very  jDossible, 
however,  that  the  sympathetic  fibres  in  this,  as  in  other 
situations,  are  chiefiy  distributed  to  the  vessels,  and 
unless  by  altering  theii-  calibre  hardly  infiuence  the 
movements  of  the  iris. 

The  fifth  is  the  sentient  nerve  of  the  iris  ;  its  motor  Sentient, 
action  can  only  be  explained  by  supposing  that,  when 
irritated,  reflex  action  takes  -place  from  the  Gasserian 
ganglion,  for  its  influence  in  causing  contraction  of  the 
pupil  continues  after  division  of  the  oculo-motor  and 
the  sympathetic  nerves.f 

The  Betma  is  essentially  a  nervous  structure,  spread  ^j^^-^^" 
out  over  the  inner  surface  of  the  back  of  the  eye.    It  „    ' ,  , 

J      T     r         j_n         ±-     T      r  j  p  xt.    Extent  and 

extends  from  the  optic  disc  forwards  as  tar  as  the  relations, 
ora  serrata,  its  posterior  surface  being  in  contact 
with  the  hexagonal  cells  of  the  choroid;  internally 
it  is  separated  from  the  hyaloid  by  the  membrana 
limitans. 

The  vessels  of  the  retina  are  derived  from  the  arteria  The  central 
centralis  retinge,  which  enters  the  eye  through  the  ^[.j^  ^ 
centre  of  the  lamina  cribrosa,  and  passing  through  the 
optic  disc,  sends  out  branches  in  different  directions ; 
they  form,  however,  two  principal  groups  as  they  leave 
the  disc — one  ascending,  the  other  descending.  These 
vessels  are  at  first  situated  immediately  beneath  the 
membrana  limitans,  but  ultimately  they  dij)  down  into 


*  FifZe  Bonders  on  "Accommodation  and  Eefraction,"  pub- 
lished by  the  New  Sydenham  Society,  p.  679. 
t  Id.  p.  581. 
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the  nervous  elements  of  the  retina,  terminating  in  a 
system  of  delicate  and  by  no  means  numerous  capilla- 
ries. The  veins  commence  in  a  circle  round  the  ora 
serrata,  and  converging  from  thence,  end  in  the  vena 
centralis  retinjE,  which  passes  out  of  the  eye  through 
the  centre  of  the  optic  disc. 

The  optic  disc  is  supposed  by  some  authorities  to 
have  a  separate  source  from  which  it  derives  its  blood- 
vessels, consisting  of  branches  from  the  pia  mater  to 
the  chiasm  a  of  the  optic  nerve,  a  branch  from  the 
middle  cerebral  to  the  optic  tracts,  and  vessels  from  the 
choroid  plexus.    By  these  and  other  small  branches 
from  the  pia  mater  there  is  supposed,  to  be  an  un- 
broken vascular  network  from  the  optic  tracts  to  the 
papilla ;  and  that  from  this  source,  independently  of 
the  central  artery  of  the  retina,  the  papilla  receives  its 
supply  of  blood.    In  consequence  of  this  arrangement, 
we  can  understand  how  anomalies  in  the  cerebral  cir- 
culation may  extend  to  the  papilla  of  the  optic  nerve, 
without  the  central  vessels  of  the  retina  being  affected ; 
and  how,  from  disease  of  the  vessels  suioplying  the 
papilla,  this  structure  may  be  converted  into  a  per- 
fectly white  disc  (atrophy),  its  rose  colour  depending 
upon  the  supply  of  blood  from  the  above-mentioned 
sources     On  the  other  hand,  the  condition  of  the 
vessels  of  the  optic  papilla  will  furnish  a  ready  and 
accurate  indication  of  the  degree  of  repletion  or  ana;mia 
of  the  cerebral  vessels,  of  which  they  are  the  prolon- 
gation.* ,    T    ,  1     1  J. 

A  deeply -tinted  yellow  spot,  called  the  viaeuLa  lutea, 
may  be  observed  in  the  retina,  situated  exactly  in  the 
axis  of  vision ;  it  is  therefore  about  the  one-tenth  ot 
an  inch  to  the  outer  side  of  the  entrance  of  the  optic 
nerve  (optic  disc) ;  in  its  centre  will  be  seen  a  smaU 
depression,  the  fovea  centraHs.  The  retinal  vessels 
will  be  noticed  curving  above  and  below  this  spot 
in  an  arched  manner,  but  they  do  not  cross  it. 
The  macula  lutea  is  the  most  sensitive  part  ot  tne 

As  i  have  already  mentioned  (p.  3)  the  fibrous  sheath 
of  the  optic  nerve  is  divided  into  two  layers,  tlie  outer 
one  being  fused  with  and  strengthening  the  posterior 


•  "  Etude  Ophthalmoscopique  sur  les  Alttotions  du  Nerf 
Optique,"  par  X.  Galezowski,  p.  33,  Pans,  1866. 
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and  middle  layers  of  the  sclerotic;  and  tlie  internal 
sheath,  which  represents  the  neurilemma,  passing  for- 
wards to  the  intra-ocular  surface  of  the  sclerotic  to 
become  fused  with  its  anterior  layers.  Consequently,  Scleral 
at  the  optic  foramen  of  the  sclerotic,  a  more  or  less  ope^mg. 
projecting  border  is  formed,  to  which  the  edge  of  the 
posterior  opening  of  the  choroid  is  attached  by  filamen- 
tary tissue.  The  scleral  opening  is  filled  by  the  anterior 
part  of  the  optic  nerve. 

The  lamina  cribrosa  is  constituted  by  processes  from 
the  neurilemma  of  the  optic  nerve,  strengthened  by  a 
network  of  elastic  elements  from  the  sheath  of  the 
central  artery  of  the  retina,  and  by  fibres  from  the 
sclerotic. 

The  Suspensory  Ligament  of  the  Lens  (zonula  of  Zinn)  Ligament 
is  a  fibro-cellular  structure  internal  to  the  hexagonal  ^ens.^ 
cells  of  the  choroid ;  it  passes  forwards  from  the  ora 
serrata  and  along  the  ciliary  processes,  and  dipping 
down  over  the  margin  of  the  lens,  it  is  incorporated 
with  the  anterior  surface  of  the  capsule  of  the  lens.  In 
leaving  the  ciliary  body  to  pass  to  the  lens,  the 
suspensory  ligament  forms  the  anterior  wall  of  the 
canal  of  Petit,  to  be  presently  noticed. 

The  Hyaloid  constitutes  the  membranous  bag  in  The  Hya- 
which  the  Vitreous  is  contained;  it  is  a  most  delicate  viteeous. 
and  fragile  structure,  and  is  in  immediate  contact  with 
the  membrana  limitans  as  far  forwards  as  the  ora 
serrata:  anteriorly  it  is  in  apposition  with  the  suspen- 
sory ligament  of  the  lens,  until,  advancing  close  up  to 
the  margin  of  the  lens,  it  dips  down  behind  it,  so  that 
the  edge  of  the  lens  is  contained  in  a  canal,  first  de- 
scribed by  Petit,  which  is  formed  by  the  suspensory 
ligament  in  front  and  by  the  hyaloid  behind. 

Enclosed  in  this  sac  (the  hyaloid)  is  the  Vitreous 
humour,  consisting  of  mucous  tissue — the  gelatinous 
connective  tissue  of  KoUiker.  It  is  structureless, 
without  nerves  or  vessels,  but  contains  nuclei  and  cells, 
which  are  principally  found  in  its  peripheral  layers, 
and  near  the  hyaloid.  The  nutrition  of  the  vitreous 
is  carried  on  through  the  vessels  of  the  retina  and 
choroid. 

The  Lens  is  a  transparent  double-convex  body,  about  The  Lens. 
the  sixth  of  an  inch  thick,  more  curved  behind  than 
in  front ;  it  is  composed  of  a  numerous  series  of  fibres, 
united  so  as  to  form  plates  or  laminaa,  having  a  very 
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complex  and  beautiful  arrangement.  It  is  contained  in 
an  elastic  homogeneous  capsule;  on  the  posterior  sur- 
face of  the  antenor  capsule  is  a  layer  of  polygonal  cells, 
which  minister  to  the  nutrition  of  the  lens,  otherwise 
the  capsule  has  no  epithehum.  The  lens  with  its 
capsule  may  be  said  to  rest  posteriorly  m  the  antenor 
part  of  the  vitreous,  the  hyaloid  intei-venmg,  and  m 
front  it  is  attached  by_  the  suspensory  ligament  to  the 
ciliary  processes,  and  is  in  contact  with  the  posterior 
surface  of  the  iris,  and  aqueous  humour. 

The  last  structure  I  have  to  notice  is  the  CtUary 
Muscle;  it  consists  of  two  sets  of  smooth  muscular 
fibres,  one  having  a  meridional  direction,  the  other  a 
circular  course ;  the  former  arise  from  the  point  of 
junction  of  the  cornea  and  sclerotic,  and  pass  back- 
wards beneath  the  sclerotic  as  far  as  the  ora  serrata; 
they  are  attached  to  the  sclerotic.  These  bundles  of 
muscular  fibre  have  an  intimate  connexion  with  the 
connective  tissue  of  the  ciliary  processes  and  choroid. 
The  circular  fibres  of  the  ciHary  muscle  are  chieliy 
found  near  the  boundary  of  the  ins,  and  are  attached 
to  the  fibres  proceeding  from  the  inner  layer  of  the 
cornea  towards  the  iris. 

The  source  of  the  vessels  supplying  the  ciliary 
muscle  is  the  same  as  in  the  case  of  the  ms.  Its  nerves 
are  derived  from  the  ciUary,  naso-ciliary  (a  nerve  ot 
sensation),  and  also  from  the  sympathetic;  these  unite 
and  form  an  abundant  plexus  in  the  muscle ;  it  is  also 
supplied  with  ganglionic  cells. 

The  Eiielids  serve  a  most  important  function  in  pro- 
tecting the  eye.  Their  anatomy  wHl  be  readily  under- 
stood by  reference  to  the  diagram  on  the  opposite 
IDage,  after  M.MoU,  which  represents  a  vertical  section 
through  the  middle  of  the  upper  eyehd,  treated  with 
acetic  acid,  and  magnified.*  /  ^  ■ 

The  surface  of  the  skin  of  the  lid  (a)  is  covered 
with  fine  hairs,  and  is  continuous  with  the  palpebial 
TonjuLtiva  (18-18).  The  cilia  (22,  23)  eme^e  from 
about  the  centre  of  the  free  margin  of  the  Ms,  the^r 
foUicles  extending  backwards  into  the  eyelid  above  the 
tarsal  cartilage;  several  sebaceous  glands^  open  into 

.  "Archly  f.  Ophth.,"  Bd.  ill.  P-  258,  1857;  and  H.  Power, 

"  Illustrations  of  Diseases  of  the  Eye,   p.  84, 
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each  hair  follicle.  The  centre  of  the  lid  is  occupied  by 
the  palpebral  portion  of  the  orbicularis  mnscle  (c),  a 
small  portion  of  it  (21)  [Horner's  muscle]  passing  be- 
neath the  cilia;  through  these  contractile  fibres  the 
duct  of  the  Meibomian  glands  is  seen  to  jjass.  The 
tarsal  cartilage  (e)  is  situated  immediately  beneath 
the  conjunctiva,  the  levator  palpebrse  is  attached  to 
its  upper  border  (17).  The  Meibomian  glands  (12)  are 
imbedded  in  the  tarsal  cartilage,  and  open  (19)  near 
the  inner  margin  of  the  edge  of  the  Hd. 


Fig.  2. 


Section  of  Eyelid. — After  Moll. 

A.  External  skin.  b.  Subcutaneous,  connective  tissue, 

c.  Palpebral  part  of  the  muse,  orbicularis. 

D.  Connective  tissue  containing  fat  between  the  orbicularis 

and  the  tarsus. 

E.  The  tarsal  cartilage.  F.  Mucous  membrane. 
G.  Free  border  of  the  lid. 

1.  Epidermis.  2.  Cutis,  with  papillse. 

3.  Hairs  -(vith  their  follicles.  4.  Sweat  glands. 

6.  Bloodvessels  in  the  subcutaneous  connective  tissue. 

6.  Nerves  in  the  same. 

7.  Pars  ciliaris       1   e  i.-    i  • 

8.  Pars  palpebralisj  ^^^''^  orbicularis. 

9.  Fat. 

10.  Bloodvessels  in  the  connective  tissue  between  the  muse. 

orbicularis  and  the  tarsus. 

11.  Nerves  in  the  same. 

12.  Lobuli  of  the  Meibomian  glands. 

13.  Tennination  of  the  same  glands. 

14.  Section  of  an  adjoining  Meibomian  gland. 

15.  Adipose  tissue  in  the  most  superior  part  of  the  tarsus 

over  the  ends  of  the  Meibomian  glands. 
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16.  Elastic  tissue  merging  into  the  upper  part  of  the  tarsus. 

17.  Musoulus  levator  palpebraj  superioris,  tei-mmating  m  the 

abovo-named  elastic  tissue. 

18.  Papillce  of  the  mucous  membrane. 

19  Opening  of  the  excretory  duct  of  the  Meibomian  follicle. 
20*  Glands  of  small  hairs  near  the  free  border  of  the  lid. 
2l!  Tarsal  portion  of  the  orbicularis  (Horner's  muscle). 
22.  Cilia.  23.  Two  cilia  in  one  follicle. 

24.  Sebaceous  glands  of  the  cilia. 

25.  Cutis  of  the  free  border  of  the  lid. 


Accommo- 
dation or 

THE  EYE . 


Due  to 
changes  of 
curvature 
in  the  lens. 


Tlic  experi' 
ments  of 
Helmlioltz, 


THE  ACCOMMODATION  OP  THE  EYE. 

The  Accommodation  of  tlie  Eye— that  is,  the  me- 
chanism by  which  rays  of  light  from  objects  at  dif- 
ferent distances  are  brought  to  a  focus  on  the  retina, 
has  been  a  matter  of  dispiite  for  years,  and  the  points 
at  issue  can  hardly  be  said  to  be  settled  at  the  present 
time  The  subject  has  acquired  additional  interest 
from  the  large  share  of  attention  which  has  of  late 
years  been  directed  to  the  disorders  of  .accommodation, 
and  we  may  well  devote  a  short  space  to  its  con- 
sideration. -,      n     ,      1         XI       ^  „  + 

It  will  be  advisable,  m  the  first  place,  to  glance  at 
the  facts  which  appear  to  prove  that,  m  the  accommo- 
dation of  the  eye  for  near  objects,  the  convexity  of  the 
anterior  surface  of  the  lens  is  increased.  It  is  evident 
that  this,  or  some  equivalent  change  m  the  dioptnc 
media  of  the  eye,  must  take  place,  otherwise  rays  of 
lieht  from  a  near  object  (divergent  rays)  could  not  pos- 
sibly be  brought  to  a  focus  on  the  retma  upon  which 
Zl  from  distant  objects  (parallel  rays)  are  a  so  fo- 
cnssed;  in  other  words  parallel  and  <i-ergent  mys 
cannot  be  brought  to  the  same  focus,  unless  the  le- 
fmcting  medium  through  which  they  pass  is  capable 
of  altering  its  power  ot  refraction. 

The  neSessal-y  adjustment  for  the  accommodation  of 
the  eve  might  be  brought  about  by  changes  m  the  cur- 
vatrS;  of  the  cornea,  or  else  by  -^^longataon  and  con- 
traction of  the  antero-posterior  axis  of  ^^^e  eyeb^Jl^^^^ 
would  seem,  however,  as  if  Cramer  and  Helmhohz  bad 
settled  the  matter  in  favour  of  an  alteration  n  the  cur 
yature  of  the  lens  as  the  cause  of  the  necessary  changes 

weU-kno^vn  fact  that  when  a  hgMed  candle  ib  held  ni 
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front  of  a  healthy  eye,  three  reflected  images  of  the 
flame  may  be  seen  apparently  in  the  pupil — an  anterior 
and  posterior  erect  image,  being  the  reflections  from  Changes  of 
the  cornea  and  anterior  surface  of  the  lens,  and  a  curvature  de- 
midclle  but  invei-ted  image  reflected  from  the  posterior  """^  ^  ' 
surface  of  the  lens  or  vitreous.  With  his  ophthalmo- 
meter he  was  able  to  measure  the  magnitude  of  these 
reflected  images  under  varying  circumstances,  and  he 
found  that  so  long  as  the  person  under  observation 
looked  steadily  at  a  distant  object — that  is,  accommo- 
dated his  eye  for  the  far  point — the  three  reflected 
figures  of  the  flame  of  the  candle  remained  unaltered 
in  size  ;  but  the  instant  the  accommodation  of  the  eye 
was  changed,  and  a  near  object  was  brought  under 
observation,  the  reflected  image  from  the  anterior  sur- 
face of  the  lens  increased  in  magnitude,  the  other  figures 
remaining  unaltered  in  size. 

It  became  evident,  therefore,  that  in  varying  the  ac- 
commodation of  the  eye  from  a  far  to  a  near  object, 
the  convexity  of  the  anterior  surface  of  the  lens  was 
augmented,  the  depth  of  the  lens  from  before  back- 
wards being  increased  by  the  bulging  forwards  of  its 
anterior  surface.  The  increase  thus  observed  in  the 
curvature  of  the  lens,  has  been  shown,  mathematically, 
to  be  sufficient  to  bring  divergent  rays  from  near  ob- 
jects to  the  same  focus  as  that  of  parallel  rays  from 
distaut  objects  without  such  alteration.  In  the  latter 
case  the  lens  is  at  rest,  and  it  is  only  when  we  look  at 
near  objects  that  the  accommodation  is  brought  into 
play. 

The  same  conclusion,  as  to  the  nature  of  the  changes 
which  occur  in  the  adaptation  of  the  eye  to  vision"  at 
difierent  distances,  has  been  arrived  at  in  other  Avays  • 
but  the  above  experiments  are  sufficient  for  our  pre- 
sent purpose. 

The  accommodation  of  the  eye  appears  to  be  a  vo-  a 
luntary  act,  inasmuch  as  it  is  under  the  control  of  the  datiou  a";. 
wiU :  we  wish  to  see  a  near  object,  and  on  looking  at  ^^^^^^^y  act. 
it,  the  changes  in  the  form  of  the  lens  above  described 
take  place,  m  the  same  way  as  the  extensor  muscles 
respond  to  the  desire  to  open  our  hand  when  closed 
jn  the  infant  we  see  how  vague  and  uncertain  the  iDer- 
lormance  of  those  actions  is  which  for  accuracy  depend 
upon  the  accommodation  of  the  eye  ;  doubtless  by  re- 
petition these  actions  afterwards  become  unconscious 
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Focal  ad- 
justments. 


Attributed 
to  the 
ciliary 
muscle. 


The  ques- 
tion not 
settled. 


and  automatic  ;  tlie  acquired  faculties  being  organized 
in  the  constitution  of  the  sensori-motor  ganghonic  nu- 
clei,  the  movements  follow  as  reflex  effects  ot  an  ex- 
ternal stimulus.  Another  point  especially  deserving 
attention  in  connexion  with  these  focal  adjustmeuts. 
is  the  combined  precision  and  mcessant  yanation  re- 
quired: so  long  as  a  person  is  awake  alterations  m 
the  distance  between  the  retma  and  objects  under  ob- 
servation must  be  taking  place  at  every  mstant  neces- 
sitating corresponding  alterations  m  the  curvature  of 
the  len?  •  for  it  has  been  proved  that,  for  correct  vision, 
not  only'  must  the  rays  of  light  be  brought  to  a  focus 
on  the  i-etina,  but  they  must  be  accurately  focussed  on 

^'at^Selrauthorities  of  the  day  hold  that  the 
accommodation  of  the  eye  is  effected  by  the  action  of 
the  ciliary  muscle.  Bonders  says-"  It  therefore  re- 
mains only  to  attribute  to  the  f-^^^^^^^^f  ^t  Jhe 
important  quality  of  accommodation  muscle^^^^^^^ 
mechanism  whereby  the  contraction  of  this  little  muscle 
Stei  s  the  form  of  the  lens,  to  however  small  a  compass 
?^e  question  may  now  be  reduced  is  not  yet  satisfac- 
torily or  convincingly  brought  to  light. 

In  support  of  this  idea  we  cannot  overlook  the 
fart  that  in  those  animals  whose  range  of  accommoda- 
tnS  highest  as  birds,  the  ciliary  muscle  is  largely 
developed-  in  those,  as  fishes,  m  which  accommo- 
dation^ is '  almost  nil,  the  cihary  muscle  is  hardly 

'^'Soth  authorities  at  the  present  time  are  unani- 
^m..  in  considerino-  the  ciliary  as  bemg  the  muscle  of 
rcommocSn  Jmust  admit  my  own  ideas  are  not 
mXs^  c  ear  on  this  subject.   It  seems  to  me  vf  the 

*  .Accommodation  and  Befraction  of  the  Eye,"  by  Bonders, 
p.  26  (New  Sydenham  Society). 
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should  induce  tliem.  There  are,  moreover,  to  my  mind, 
difficulties  in  the  way  of  the  generally  received  doc- 
trine. Putting  aside  the  fact  that  the  ciliary  muscle 
is  composed  of  unstriped  fibre,  which  is  not  usually 
under  the  control  of  the  will,  it  can  only  act  through 
the  suspensory  ligament,  which  is  reflected  from  the 
ciliary  body  to  the  anterior  surface  of  the  capsule  of 
the  lens ;  consequently  if  the  bulk  of  the  ciliaiy  body  Objections 
were  to  increase  or  diminish,  the  tension  of  the  sus-  the  cur- 
pensory  ligament  would  vary  in  a  corresponding  de-  ^^^^  '*^'^* 
gree,  and  with  it  the  accommodation  of  the  eye, 
provided  this  process  be  dependent  on  the  tension  or 
relaxation  of  the  susjDensory  ligament.  But  we  know 
the  reverse  of  this  is  the  case ;  the  vessels  of  the  ciliary 
body  are  frequently  congested,  and  the  structure  ne- 
cessarily swollen,  and  yet  the  accommodation  of  the 
eye  is  preserved. 

Again,  the  ciliary  muscle  may  be  divided,  and  the 
accommodation  of  the  eye  continue  in  perfect  working 
order.  Lastly,  the  whole  of  the  iris  has  been  torn  away 
from  its  attachment,  and  the  ciliary  muscle  therefore 
probably  damaged,  and  yet  the  alterations  in  the  cur- 
vature of  the  lens  have  gone  on  as  actively  as  ever ; 
proving  not  only  that  so  rude  an  injury  does  not 
destroy  the  accommodation  of  the  eye  as  long  as  the 
lens  remains  in  situ,  but  further,  that  these  changes 
do  not  depend  on  the  pressure  exerted  by  the  iris  on 
the  lens,  as  was  at  one  time  supposed. 

Taking  these  facts  into  consideration,  and  connecting  The  lens 
them  with  some  recent  investigations  which  I  have  itself  con- 
made  into  the  minute  anatomy  of  the  primitive  muscu-  ^' 
lar  fibre,  and  also  of  the  fibres  of  the  lens,  under  the 
highest  powers  of  the  microscope,  and  which  appear  to 
establish  a  structural  analogy  between  them,  1  have 
been  unable  to  resist  the  conviction  that  the  lens  itself 
is  composed  of  contractile  tissue,  and  that  the  com- 
plex arrangement  of  its  component  fibres  is  in  some 
way  subservient  to  the  alteration  in  the  curvature  of  its 
surface,  which  takes  place  in  accommodation.* 


•  The  investigations  above  referred  to,  so  far  as  regards  the 
fibres  of  the  lens,  may  be  thus  briefly  described.  They  have 
been  principally  confined  to  the  lower  orders  of  the  vertebrata 
the  difficulty  of  procuring  perfectly  fresh  and  healthy  specimens 
from  the  human  species  being  almost  insuperable ;  nevertheless 
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the  fibres  of  the  human  lens  are  undoubtedly  very  similar  in 
structure  to  those  of  the  lower  animals,  and  further  researches 
will  probably  clear  up  apparent  differences.  Some  preparation 
and  much  care  in  manipulation  are  necessai-y,  in  order  to  obtain 
satisfactory  specimens.  The  body  of  the  aniraa  when  killed 
must  be  treated  after  Dr.  Beale's  method,  and  the  lens  and  cap- 
sule, when  removed,  must  bo  allowed  to  soak  in  glycerine  for  a 
month.  The  capsule  having  been  opened  and  the  lens  rolled 
on  to  a  glass  slide,  a  few  of  its  fibres  must  be  detached  with 
much  care  and  as  little  disturbance  as  PO««\ble-this  is  a  point  oi 
the  utmost  importance;  they  should  be  allowed  ^  Ml  ^ 
drop  of  glycerine,  and  be  gently  covered  by  thin  glass  without 
pressure.  They  slaouldthen  b«  exammed  under  a  one-fiftieth  oi 
one-seventieth  of  an  inch  object  lens  , 

Two  classes  of  lens  fibres  may  be  thus  distinguished  ;  the  one 
consisting  of  flattened  bands  of  apparently  homogeneous  tissue 
with  serrated  edges,  and  the  other  of  fibres  having  a  clearly 
defined  and  regular  outline,  within  which  there  is  an  appearance 
of  longitudinal  bands,  running  from  end  to  end  of  the  fabre 
connected  by  transverse  bands  with  spaces  between  them,  and 
similar  to  those  I  have  described  as  composing  the  prijmtrye 
Xe  of  voluntary  muscle  :  they  are,  however,  far  more  difficult 

*°?h?relation  between  these  two  sets  of  fibres  is  as  follows. 
The  flattened  serrated  band  is  a  detached  and  altered  lens  lib  e, 
its  noi-mal  condition  having  been  that  of  a  fibre  with  defimte  out- 
line and  internal  structure,  contained  in  a  homogeneous  case ; 
but  the  latter  having  been  broken  through,  by  displacement  or 
^^ln^^:^ol  the  fib^-e  spreads  out  into  a  flattened  -d  serxa  ed 
band    Each  fibre  is  condensed  and  harder  towards  its  extiem 
tiel   in  the  middle  of  its  course  it  is  flattened  and  softer,  and 
herefore  more  easily  destroyed,  so  that  -^Xnld'atdTer- 
fihres  in  which  the  central  portion  presents  a  flattened,  ana  ser 
Sd  ao^earance  from  injury,  while  at  either  extremity  it  may 
h^ftiSrAbre  with  a  dirk  outline,  and  having  indications  o 

?hey  do  not  enter  its  substance,  if  their  Pres;:^°^'^f,^\l^^^%^,X^^^^ 
sary,  of  which  we  have  no  evidence.  The  germinal  nattei  lim 
rtfl  ransule  of  the  lens  is  probably  sufficient  to  pioduce  its 
£med  Zterial,  and  in  the  growing  lens  I  have  foimd  gei-mmal 
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matter  scattered  throughout  its  substance,  so  that  there  are  really 
no  elements  in  striped  muscle  not  to  be  found  in  the  lens,  except 
bloodvessels  and  connective  tissue,  and  these,  from  the  nature 
and  functions  of  the  lens,  could  not  be  admitted  into  its  substance ; 
moreover,  they  form  no  part  of  the  essential  elements  of  muscle. 
If  this  be  the  case,  and  if  it  has  been  proved  that  the  lens  dilates 
and  contracts,  in  obedience  to  a  voluntary  effort,  in  exactly  the 
same  way  that  striped  muscle  does,  surely  it  is  far  more  reason- 
able to  suppose  that  these  changes  are  effected  through  an  in- 
herent power  residing  in  the  lens,  analogous  to  that  which  exists 
in  voluntary  muscle,  than  to  fall  back  upon  the  ciliary  body,  as 
being  the  active  agent  in  the  accommodation  of  the  eye. 


CHAPTER  II. 
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Methods  employed  in  examining  the  Eye,  and  testing 
Z  Ltient's  Vision  -  The  Ophthalmoscope :  Us 
Principle  and  Use-0 phthalmoscopio  Appearances 
of  the  Healthy  Eye. 

EXAMINATION  OF  THE  ETE. 

The  first  and  most  essential  point  to  attend  to  in  ex- 
amLing  the  eye,  is,  that  it  should  he  illnmanated  by  a 
cW  bnght  light.  The  patient  may  conveniently  be 
Se'd  before  a  window,  the  snrgeon  standmg  m  snch 
rfosition  that  no  part  of  his  person  intercepts  the  rays 
SM  froS^  directly  on  the  patient's  eye.  and 
yet  enabling  him  to  examine  the  part  thoroughly 
^  The  next  thing  to  be  done  is  to  open  the  eyelids,  the 
nri,er  onf  wiih  the  thumb  of  one  hand,  and  the  lower 
3h  the  olher  THs  manipulation,  though  simple 
IJouc^h  requires  care;  eveA  slight  pressure  on  the 

followed  by  a  ^^^^^^  ^^^JJeedL^^^^  exami- 

"Tof  S  it  hS^sfptaid  as  far  as  pos- 

:^r^^e?on£i;of  ^^sj^nS' 

sclerotic,  cornea,  and  iris  ^^^^^^^      ^.^^  ^11  our  efforts 

forcibly  separated  the  cornea  ^^^^  ..^^^^  ^  . 

wards  and  inwards,  to  sucn  an  e  , •  greatly 
its  lower  border  can  be  seen.    ^^^^7^^!''^^       to  be 

increased  with  y^-^f  whSh  is  to 

only  one  rational  method  ot  oveicommg  it, 
lender  the  patient  insensible  with  chloroform.  This 
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especially  necessary  when  we  are  uncertain  as  to  the  Ufe  of 
exact  nature  of  the  changes  going  on  ia  the  eye ;  and  cnioroiom. 
it  appears  to  me  a  far  more  reasonable  plan  than  that 
of  fixing  the  patient's  head  between  one's  knees,  and 
forcibly  dragging  open  the  eyelids,  as  has  been  some- 
times recommended.  There  is  always  danger  of 
rupturing  the  cornea  by  this  rude  manipulation  should 
it  happen  to  be  ulcerated,  a  condition  not  uufrequently 
met  with  among  young  children  suffering  from  great 
intolerance  of  light.  If,  therefore,  we  cannot  obtain  a 
perfectly  satisfactory  view  of  the  patient's  eyes,  we  are 
bound,  I  think,  at  once  to  render  him  so  far  insensible 
as  may  enable  us  thoroughly  to  examine  them ;  and  I 
repeat,  it  is  not  advisable  to  attempt  to  separate  the 
lids  by  force  when  they  are  involuntarily  closed  by  the 
patient,  especially  on  a  first  visit. 

If  one  eye  only  is  diseased,  it  is  advisable  to  compare  The  two^ 
its  condition  with  the  sound  eye ;  slight  alterations  in  compared, 
the  colour  and  brightness  of  the  iris,  which  may  never- 
theless be  very  significant,  are  often  thus  distinguish- 
able, and  any  abnormal  prominence  or  flattening  of 
one  cornea  will  be  made  more  apparent  by  contrast 
with  the  other.  It  is,  moreover,  by  a  _  comparative 
examination  of  this  kind,  that  we  ascertain  the  nature 
of  the  various  derangements  that  are  met  with  in  con- 
nexion with  the  muscular  apparatus  and  movements 
of  the  eyeball. 

An  instrument  called  a  strabismometer  has  been  de-  ^g*^"  j®" 
vised  for  measuring  the  degree  of  diplopia,  or  squint,  ^rabismus. 
existing  in  any  particular  case.  It  consists  of  a 
graduated  plate  made  to  fit  against  the  lower  eyelid ; 
under  ordinary  circumstances  the  vertical  line  through 
the  pupil,  when  the  patient  looks  straight  in  front  of 
him,  will  correspond  to  the  centre  of  the  plate,  but  if 
the  eye  deviates  outwards  or  inwards,  the  centre  of  the 
pupil  will  be  one  or  more  lines  to  the  right  or  left  of 
this  spot,  and  the  extent  of  the  deviation  is  measured 
by  referring  to  the  marks  on  the  scale. 

The  same  information  may  be  obtained  by  directing 
the  patient  to  look  at  a  distant  object  in  front  of  him, 
and  then  making  a  mark  on  the  lid  opposite  to  the 
centre  of  the  pupil  of  the  squinting  eye ;  if  now  the 
sound  eye  be  closed,  and  the  patient  still  directed  to 
look  at  the  distant  object,  the  squinting  eye  will  move 
into  its  normal  position,  and  another  mark  must  then 
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be  made  on  the  lid  below  the  pupil ;  the  distance  be- 
tween the  first  and  second  dots  will  measure  the  angle 
of  squinting. 

Examination  of  the  Iris. — It  will  frequently  be  neces- 
sary, in  examining  the  diseased  eye,  to  ascertain  if  the 
iris  responds  to  the  stimulus  of  light,  or  in  other  words, 
if  the  pupil  dilates  and  contracts  freely.  To  determine 
this,  the  patient  should  be  placed  before  a  moderately 
strong  light,  which  falls  obliquely,  from  one  side  only, 
on  the  eye.    Th«  unaffected  eye  should  be  closed  over 
with  a  folded  cloth,  so  that  no  light  can  reach  it.  The 
surgeon  then  places  himself  in  such  a  position,  that 
while  he  throws  a  very  dark  shadow  on  the  uncovered 
eye  with  his  hand,  he  keeps  the  pupil  well  in  sight. 
Fixing  his  eye  on  the  edge  of  the  pupil  he  quickly 
removes  his  hand  so  as  to  allow  a  bright  light  to  fall 
on  the  eye,  and  then  the  eye  is  again  shaded,  and  so 
on.    If  the  iris  be  healthy  the  pupils  will  have  dilated 
while  the  light  was  shaded  from  the  eye,  but  will 
contract  again  the  instant  that  luminous  rays  reach 
the  retina.    Any  deviations  from  this  rule  should  be 
carefully  noticed,  for,  in  the  absence  of  synechia  or 
other  mechanical  impediment  to  the  motions_  of  the 
iris,  the  character  of  its  response  to  luminous  impres- 
sions affords  us  valuable  information  in  many  disorders 
affecting  the  deep-seated  structures  of  the  eye.  The 
retina  may,  however,  be  extensively  diseased  and  yet 
the  pupils  dilate  and  contract  on  the  stimulus  of  light, 
and,  on  the  other  hand,  an  inactive  and  dilated  pupil 
does  not  invariably  indicate  a  diseased  condition  of 

the  retina.  ,  v  j  x 

In  all  doubtful  cases  atropine  must  be  apphed  to  the 
eye ;  it  often  demonstrates  the  presence  of  synechia, 
the  existence  of  which  was  unsuspected,  by  the  pupil 
dilating  irregularly  under  its  influence.  Should  this 
not  be  the  case,  the  atropine  will  still  be  useful  in  en- 
abling us  the  better  to  examine  the  deeper  structures 
with  the  ophthalmoscope.  *  ,  . 

An  instrument  called  a  pupillomete^*  has  leen  m- 
vented  to  measure  the  size  of  the  pupil  under  ditterent 
circumstances.    It  consists  of  a  graduated  horizontal 


*  "A  Handy-Book  of  Ophthalmic  Surgery,"  J.  Z.  Lau- 
rence, p.  4. 
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bar,  -upon  which  a  scale  of  degrees  is  marked;  attached 
to  this  are  two  vertical  bars,  the  one  being  fixed  and 
the  second  moving  by  means  of  a  screw.  The  edge  ot 
the  fixed  vertical  bar  is  brought  into  a  hne  with  the 
inner  edo-e  of  the  pupil,  and  the  moveable  one  is  gra- 
duaUy  screwed  up  till  its  edge  corresponds  exactly  with 
the  outer  edge  of  the  pupil.  The  interval  between  the 
two  vertical  bars  corresponds  to  the  diameter  ol  the 

pupil.  •        T-  . 

Eyelids  and  Lachryvial  Apparakts.— It  is       ^  ^^^f/e 
means  an  uncommon  circumstance  for  foreign  bodies 
to  become  lodged  beneath  the  upper  Hd,  and  in  order 
to  see  them  it  is  necessary  to  evert  it.    A  steel  probe.  Mode  of 
or  some  such  blunt  instrument  which  will  not  easily  everting 
bend,  is  laid  against  the  skin  of  the  lid  along  the  upper 
border  of  the  tarsal  cartilage,  or  about  half  an  inch 
from  the  free  margin  of  the  Hd ;  the  surgeon,  with  the 
other  hand,  takes  hold  of  some  of  the  most  prominent 
ciha,  and  after  gently  drawing  the  lid  forward,  turns  it 
backwards  over  the  probe;   if  the  patient  be  now 
directed  to  look  downwards,  the  whole  of  the  superior 
palpebral  conjunctiva  may  be  examined. 

The  condition  of  the  passages  by  which  the  lachrymal  ^^^^^^f 
secretion  passes  from  the  eye  into  the  nose  often  re-  tionsl^''" 
quires  investigation,  for  should  they  become  occluded, 
it  is  evident  that  the  tears  will  be  unable  to  escape 
through  their  proper  channel,  and  accumulating  at  the 
inner  corner  of  the  eye  they  will  overflow  and  mn 
down  the  cheek.    Under  these  circumstances  some  idea  Situation 
may  be  gained  of  the  seat  of  the  obstruction  from  the 
following  considerations : — If  the  puncta  and  canaliculi 
are  healthy,  gentle  pressure  made  over  the  lachrymal 
sac  will  cause  a  minute  drop  of  fluid  to  ooze  out  through 
the  puncta ;  but  supposing  these  structures  to  be  im- 
pervious, no  such  regurgitation  of  fluid  can  take  place. 
If  therefore  constant  lachrymation  exists,  and  on  mak- 
ing pressure  below  the  tendon  of  the  orbicularis,  a  drop 
oflfluid  oozes  out  through  the  puncta,  we  may  conclude 
that  the  obstruction  is  in  the  nasal  duct. 

There  are,  however,  exceptions  to  this  rule,  for  if  the  Displace- 
lachrymation  depends  on  malposition  of  the  puncta,  "^g"*  "^gt^ 
either  from  chronic  inflammation  and  thickening  of  the 
conjunctiva,  from  paralysis  of  the  orbicularis,  or  any 
other  cause  slightly  displacing  the  parts,  it  is  evident 
that  only  a  portion  of  the  tears  can  gain  access  to  the 
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sac,  the  remainder  flowing  over  the  cheek.  Under 
these  circumstances,  the  lachrj^mal  sac  being  partly 
full,  if  pressure  is  made  over  it,  a  drop  of  fluid  will 
ooze  out  through  the  puncta  ;  but  in  such  cases  there 
can  be  no  difficulty  in  ascertaining  the  cause  of  the 
overflow,  the  displacement  of  the  puncta  being  readily 
detected  by  simple  inspection. 
Explora-         If  we  have  reason  to  suppose  that  either  the  puncta 
tion  by        or  canaliculi  are  closed,  we  may  explore  the  parts  by 
"^^^  ^'         introducing  a  fine  probe  into  the  punctum,  and  passing 
it  along  the  canaliculus  into  the  lachrymal  sac.  This 
is  an  easy  matter  if  the  parts  are  healthy,  but  if  ob- 
structed, we  shall  be  unable  to  push  the  instrument 
beyond  the  point  of  stricture.  In  this  operation  the  lid 
should  be  slightly  everted,  so  as  to  expose  the  punctum, 
and  a  fine  probe  should  be  passed  into  it  for  about  half 
a  line  in  a  perpendicular  direction,  the  instrument  being 
afterwards  directed  horizontally  inwards  towards  the 
Caution       lachrymal  sac.    Care  should  be  taken  in  passing  the 
required.      probe,  as  the  mucous  membrane  lining  the  canal  is  a 
very  delicate  structure,  which  may  readily  be  torn  or 
injured,  and  a  permanent  stricture  of  the  canal  result. 

Some  slight  resistance  to  the  passage  of  the  probe  is 
often  felt  at  one  or  both  extremities  of  the  canaliculus; 
this  arises  from  the  presence  of  two  small  valves,  and 
the  involuntary  contraction  of  the  sphincter  muscle 
which  surrounds  the  orifices  of  the  duct.  Gentle,  but 
continued  pressure  with  the  probe,  in  the  direction 
above  indicated,  will  speedily  overcome  the  sj)asm  of 
these  contractile  fibres,  and  "the  instrument  will  then 
readily  enter  the  sac,  and  its  point  may  be  pushed 
against  the  inner  bony  waU. 

Tension  of  Tension  of  the  Eyeball.— The  condition  of  the  margin 
b^V^"'  of  the  lids,  of  the  palpebral  and  ocular  portions  of  the 
conjunctiva,  of  the  sclerotic,  cornea,  and  ms,  havmg 
thus  been  carefully  scrutinized,  it  will  be  further  neces- 
sary in  many  cases  to  determine  the  degree  of  tension 
of  the  eyeball.  The  patient  should  be  directed  to  close 
the  lids  of  the  eye  under  examination;  the  surgeon 
then  places  the  tip  of  one  forefiLnger  on  the  outer  part 
of  the  eyeball,  exerting  gentle  pressure  on  the  opposite 
side  of  the  globe  with  the  forefinger  of  the  other  hand; 
the  amount  of  resistance  oflFered  indicates  the  degree 
of  tension.    In  its  healthy  state  the  globe  can  be 


EXAMINATION  OF  THE  EYE. 


25 


easily  dimpled,  but  in  chi-onic  glaucoma  it  becomes  of 
stony  hardness.    Mr,  Bowman  remarks  :* — 

"  I  have  found  it  possible  and  practically  useful  to  Bowman's 
distinguish  nine  degrees  of  tension,  and  for  convenience  scale  and 
and  accui-acy  of  note-taking  have  designated  them  by  "^^^'^ 
special  signs.    The  degrees  may  be  thus  exhibited : 

"  T  represents  tension,  T  IT  tension  normal ;  the  in- 
terrogation (?)  marks  a  doubt,  which  in  such  matters 
we  must  often  be  content  with ;  the  numerals  following 
the  letter  T  on  the  same  line,  with  or  without  the  sign 
+  ,  indicate  the  degree  of  increased  tension;  or  if  the 
letter  T  be  followed  by  — ,  of  diminished  tension,  as 
further  explained  below  thus  : 

"  T  +  3.  Third  degree,  or  extreme  tension.  The 
fingers  cannot  dimple  the  eye  on  firm  pressure. 

"  T  +  2.    Second  degree,  or  considerable  tension.  - 
The  fingers  can  slightly  impress  the  coats. 

"  T  +  1.    First  degree,  slight  but  positive  increase 
of  tension. 

"  T  +  1  ?  Doubtful  if  tension  is  increased. 
"  T  N.    Tension  normal. 

"  T  —  1  ?    Doubtful  if  tension  is  less  than  normal. 

"  T  —  1.  First  degree  of  reduced  tension ;  sHght 
but  positive  reduction  of  tension. 

"  T  —  2  ^  Successive  degrees  of  reduced  tension, 

"  T  —  3  )  short  of  such  considerable  softness  of  the 
eye  as  allows  the  finger  to  sink  in  the  coats.  It  is  less 
easy  to  define  these  by  words. 

"  In  common  practice  some  of  these  may  be  regarded 
as  refinements,  but  in  accurate  note-taking,  where  the 
nature  and  course  of  various  diseases  of  the  globe  are 
under  investigation,  I  have  found  them  highly  service- 
able, and  they  have  as  much  precision  as  perhaps  is 
attainable  or  desirable.  It  is  also  to  be  borne  in  mind 
that  the  normal  tension  has  a  certain  range  or  variety 
in  persons  of  difi"erent  age,  build,  temperament,  and 
according  to  varying  temporary  states  of  the  system 
as  regards  emptiness  and  repletion." 

Test  Types. — It  has  been  found  advantageous  to  Test  types, 
have  a  fixed  scale  by  which  to  test  the  acuteness  of 
vision,  and  which  may  be  used  not  only  as  a  standard 


*  "  Britisli  Medical  Jouraal,"  1862,  vol.  ii.  p.  378. 
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of  comparison  between  one  person  and  another,  but 
also  to  ascertain  whether  a  patient's  sight  be  improving 
or  otherwise  under  treatment.  Snellen's  test  types 
are  now  commonly  employed  for  this  purpose;  the 
letters  are  made  up  of  cubes,  and  are  arranged  without 
order,  so  that  they  cannot  easily  be  guessed  at,  as  may 
often  be  done  with  ordinary  words.  A  series,  of  these 
test  types  from  No.  I.  to  No.  XX.  are  arranged  ac- 
cording to  the  size  of  the  letters,  so  that  No.  I.  is  seen 
by  a  normal  eye  at  a  distance  of  one  foot  at  an 
angle  of  five  minutes,  and  its  letters  cannot  be  dis- 
tinctly made  out  beyond  that  distance.  The  letters  of 
No.  II.  are  seen  at  two  feet  distance  at  the  same  angle, 
and  so  on,  up  to  No.  XX.  j  r  j. 

Supposing  now  a  patient  to  be  affected  with  a  detect 
of  vision,  so  that  he  cannot  see  No.  I.  type  at  a  dis- 
tance of  twelve  inches  from  his  eyes,  but  can  make  out 
No.  IV.  type  at  this  distance ;  evidently  he  requires  to 
see  the  letters  under  a  larger  angle  than  that  of  five 
minutes,  in  order  that  he  may  gain  a  larger  retuial 
image.  We  calculate  the  degree  of  acuteness  ot  vision 
as  follows : — 

Y  =  Acuteness  of  vision.  . 

d  =  utmost  distance  at  which  the  type  is  recognised. 

D  =  distance  at  which  type  appears  at  an  angle  ot 
five  minutes. 

ThenV=^. 

For  instance,  the  individual  who,  having  his  eyes  pro- 
perly accommodated,  distinguishes  XX.  only  at  ten  teet, 
instead  of  twenty  feet,  has  acuteness  of  vision, 

V  —  IS  =  i. 

V    20  2" 

If  he  distinguishes  No.  III.  type  at  one  foot,  his  acute- 
ness of  vision  V  =  i,  and  so  on. 

Jaeger's  tests  are  composed  of  common  type,  and 
for  ordinary  purposes  are  well  adapted  to  test  tne 
accuracy  of  vision.  I  have  had  correspondmg  types 
printed  in  Bengalee  and  Nagree  for  the  use  of  the 
natives  of  India.  Among  the  lower  classes  a  series  ot 
figures  and  single  numbers,  such  as  those  pubiistied 
by  Dr.  Snellen,  are  of  great  use.*  

*  These  various  forms  of  test  types  may  obtained  from 
Messrs.  Williams  and  Norgate,  H«'^"etta  Street  Covent  Garden, 
London ;  or  from  Messrs.  Thacker,  Spink  and  Co.,  of  Calcutta. 
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The  range  of  accommodation  for  vision  at  different  Range  of 
distances  varies  in  different  individuals  and  at  different 
periods  of  life;  in  tlie  normal  or  emmetropic  eye,  tie 
nearest  point  of  distinct  vision  is  from  three  and  a  half 
to  four  inches,  and  the  furthest  point  is  at  an  infinite 
distance,  being  limited  only  by  the  loss  of  the  rays  of 
light,  due  to  atmospherical  or  physical  causes. 

TTie  Visual  Field. — The  visual  powers  maybe  almost  visual 
perfect  at  the  macula  lutea,  and  yet  beyond  this  spot  field, 
the  functions  of  the  retina  may  be  completely  destroyed. 
It  is  often  necessary,  therefore,  to  ascertain  the  extent 
of  the  visual  field — that  is,  of  the  integrity  or  otherwise 
of  the  wliole  of  the  sentient  sui-face  of  the  retina. 

The  limitation  of  the  visual  field  may  be  ascertained  Limits  as- 
in  the  following  manner  :— "  The  patient  is  seated  at  a  pertained, 
distance  of  a  foot  from  a  blackboard,  or  a  frame  in  which 
has  been  placed  a  sheet  of  blue  tissue  or  other  paper. 
On  the  centre  of  this  a  small  cross  is  marked  with 
chalk  or  pencil,  and  the  patient  is  directed  to  fix  his  eye 
upon  this  point,  the  other  eye  being  closed.  The  crayon 
is  now  moved  over  the  paper,  being  carried  successively 
upwards,  downwards,  and  to  the  right  and  left  horizon- 
tally, marking  in  each  direction  the  extreme  limits  at 
which  the  patient  perceives  it.  The  same  plan  is  fol- 
lowed for  all  intermediate  points,  and  the  outline  thus 
drawn  upon  the  board  or  paper  shows  the  limit  of  the 
field  of  visiial  perception.  The  other  eye  may  then  be 
tested  in  the  same  way."* 

A  rough  idea  of  the  extent  of  the  visual  field  may  A  ready 
be  obtained  by  directing  the  patient  to  close  one  eye,  ™e''^<'^' 
and  with  the  other  to  look  steadily  at  one  of  the  ob- 
server's, while  the  latter,  moving  his  finger  about  in 
various  directions,  ascertains  the  positions  in  which 
his  finger  can  be  seen  by  the  patient  without  moving 
his  eye,  and  where  it  vanishes.  If  the  functions  of  a 
part  of  the  retina  are  destroyed  in  any  particular  direc- 
tion from  the  macula  lutea,  the  patient  will  be  imable 
to  see  the  finger  when  situated  in  the  corresponding 
part  of  the  visual  field — that  is,  when  moved  away 
from  the  object  on  which  the  sight  is  fixed  in  the  oppo- 
site direction,  the  object  in  this  case  being  the  observer's 


*  "  Recent  Advances  in  Ophthalmic  Sui-gery,"  by  Dr.  Williams 
of  Boston,  U.S.,  p.  30. 
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eye.  The  situation  of  the  retinal  lesion  may  in  this 
way  be  approximately  ascertained. 

if  the  patient's  sight  is  so  far  impaired  that  he  can 
no  longer  count  fingers,  it  may  yet  be  very  necessary 
to  test  the  extent  of  the  field  of  vision,  which  may  be 
managed  as  follows.  One  eye  being  closed,  a  white 
disc  may  be  moved  over  the  surface  of  the  blackboard, 
and  the  point  at  which  the  patient  recognises  the 
object  should  be  marked  on  the  board ;  or  the  uplifted 
hand  may  be  held  at  a  distance  of  a  foot  from  the  pa- 
tient's face,  and  having  directed  him  to  look  towards 
it,  a  lighted  candle  is  to  be  held  in  difi"erent  positions  m 
the  visual  field,  and  the  spots  noted  at  which  it  can  be 
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THE  OPHTHALMOSCOPE. 


The  ophthalmoscope  is  now  in  such  constant  use  as 
a  means  of  exploring  the  condition  of  the  deeper  struc- 
tures of  the  eye,  that  I  need  not  dilate  on  the  advan- 
tages it  offers  in  the  investigation  of  many  affections  of 
those  parts  which  were  formerly  very  obscure. 

Illumination  of  the  Eye.— The  reason  why  we  cannot 
ordinarily  see  the  interior  of  the  eye  without  the  aid  ot 
such  an  instrument,  as  well  as  the  prmciple  oi  its 
action,  will  both  become  intelligible  by  reference  to  the 
following  figure  (Fig.  3),  in  which  A  represents  the  eye 
under  examination  accommodated  to  the  distant  point 
F  where  the  flame  of  a  lamp  is  supposed  to  be  situated. 
It  is  evident  that  some  of  the  divergent  rays,  proceed- 
ing from  the  luminous  body  at  F,  will  fall  upon  A  s 
cornea,  and  being  refracted  by  its  dioptric  media,  they 
will  meet  at  0  on  A's  retina.    Some  of  these  rays  are 
absorbed,  others  are  reflected  by  the  structures  ot  the 
fundus,  and  these,  before  emerging  from  the  eye,  must 
pass  through  precisely  the  same  media  as  thejr  did  on 
entering  it ;  and  in  consequence  of  their  pursumg  this 
path,  thev  will  be  brought  to  a  focus  at  the  pomt  from 
which  they  started-namely,atF.  Unless  an  observer  s 
eye,  thereVe,  can  be  made  to  take  the  place  of  the 
luminous  body  at  F,  it  is  evident  that  none  of  the  le 
fleeted  light  from  A's  retma  can  possibly  reach  the 
observer's.    A's  pupil,  therefore,  appears  black  to  a 
person  in  the  position  p,  or,  in/act,  at  any  other  pomt 
than  at  F.    If,  however,  a  mirror  with  a  hole  in  its 
centre,  through  which  light  can  pass,  be  substituted  ior 
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the  lamp,  and  the  rays  reflected  from  its  surface  be  iilnmina- 
directed  into  the  eye  A,  the  light  returning  from  A's  perforated 
retina  can  now  enter  the  obser-  3^  mirror, 

ver's  eye,  which,  under  these  cir- 
cumstances, may  be  made  to 
occupy  the  position  of  the  lamp, 
as  represented  in  Fig.  3. 

Again,  suppose  the  luminous 
body  is  removed  from  the  point 
F  to  F'  (the  patient's  eye  being 
still  accommodated  for  the  dis- 
tance A  F),  the  divergent  rays 
proceeding  from  it,  and  being 
refracted  by  the  dioptric  media 
of  A,  would  intersect  at  D,  were 
they  not  intercepted  by  the 
fundus  of  the  eye ;  as  it  is,  they 
form  a  circle  of  light  extending 
from  a  to  h.  But  since  the  eye 
A  is  adjtisted  for  the  far  point  F, 
and  not  for  F',  it  follows,  that 
the  rays  reflected  from  any  point 
in  the  circle  a  h,  after  emerging 
again  from  A,  wiU  be  brought  to 
a  focus  at  the  distance  A  F ; 
and  those  from  the  extreme 
points  a  and  b  wiU  converge 
respectively  to  a'  and  b'  in  lines 
prolonged  from  a  and  h  through 
a;  the  optical  centre  of  A.  Under 
these  circumstances,  an  obser- 
ver's eye  at  any  point  p  will 
receive  a  few  of  the  rays  from 
A's  retina,  which  will  thus  ap- 
pear illuminated,  even  without 
the  aid  of  a  mirror. 

If  these  considerations  be  ap- 
plied to  the  ophthalmoscope,  the 
principles  upon  which  this  in- 
strument depends  as  a  means  of 
illumination  may  be  readily  com- 
prehended, it  being  essentially  a 
mirror,  constnxcted  so  as  to  allow 
the  observer's  eye  to  take  the  .  ^ 
place  of  the  flame  of  the  lamp,  as  represented  in  Fig.  4 
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Formation 
of  images. 


1.  Direct 
metliod. 


As,  however,  tte  deeper  parts  of  the  eye  are  only  seen 
through  its  refracting  media,  we  have  still  to  explam 

the  formation  of  images  oi 
those  parts,  which  may  be  dis- 
tinctly visible  to  the  observer. 

Formation  of  Images. — There 
are  two  distinct  modes  of  exa- 
mining an  eye  with  the  ophthal- 
moscope, known  as  the  direct 
and  the  indirect  methods.  By 
the  former  an  erect  geometrical 
image  is  perceived  by  the  ob- 
server, and  by  the  latter  an  in- 
verted aerial  image  is  produced. 

1.  By  referring  to  Fig.  4,  the 
direct  method  of  examination 
may  be  readily  understood.  A 
represents  the  eye  of  the  ob- 
server, and  B  that  of  the  pa- 
tient,   F  _  the 
source  of  light, 
from  which  a 
cone  of  rays  a 
h  faUs  upon  L, 
a  double- convex 
lens  interposed 
between  F  and 
the  plane  po- 
lished surface 
c  d  of  the  oph- 
thalmoscope S. 
By  means  of 
the  lens  L  the 
divergent  rays 
of  light  from  F 
are    made  to 
converge  upon 
the  mirror 
(which  thus  acts 
as   a  concave 
mirror  in  a  po- 
sition posterior 
,  .        to  the  eye  of 

(Prom  Carter's  translation  of  Za«rfe^;>  .,  gv,j.face. 

the  observer),  and  after  reflection  from  its  suriace. 
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they  proceed  as  if  they  came  from  a'  V  situated 
behind  it,  and  converge  towards  some  point  p.  A 
portion,  however,  of  the  rays  included  between  g  i  and 
h  k  is  intercepted  by  the  dioptric  media  of  B,  and 
these,  after  refraction,  intersect  at  0  within  the  eye, 
from  whence  they  again  diverge  to  form  a  circle  of 
light  upon  B's  retina.  If  in  this  circle  any  two  points 
a,  /3,  be  taken,  the  reflected  rays  from  which  pass 
through  the  sight-hole  m  to  of  the  ophthalmoscope, 
they  will  be  brought  to  a  focus  at  d  and  ^'  on  A's  ^f^^^^^^ 
retina,  and  a  virtual,  erect,  and  magnified  image  a"  /3"  „ified,™^°" 
of  a  /3  will  be  seen  by  the  observer,  apparently 
projected  beyond  the  patient's  eye.* 

To  obtain  a  clear  view  of  the  retina  under  these  cir- 
cumstances, it  is  necessary  that  the  observer  should 
advance  the  ophthalmoscope  close  to  the  eye  under 
examination ;  the  rays  from  the  centre  of  the  emergent 
cone  of  light  wiU  then  form  a  well-defined  image  upon 
his  retina ;  but  if  the  ophthalmoscope  be  removed  to 
about  twelve  or  fourteen  inches  from  the  patient's  eye, 
the  outer  rays  of  the  cone  will  pass  through  the  sight- 
hole  of  the  instrument  together  with  the  central  ones, 
and  the  vessels  or  any  other  spot  on  the  retina  will 
appear  indistinct. 

It  is  for  this  reason  that  the  direct  method  of  exami-  Inconve- 
nation  cannot,  as  a  general  rule,  be  employed  for  ordi-  JJJfty^'of 
nary  ophthalmoscopic  purposes.  The  inconvenience,  to  surgeon 
say  the  least  of  it,  of  the  surgeon  being  obliged  to  keep 
his  face  within  a  few  inches  of  that  of  his  patient  ' 
during  a  prolonged  examination,  is  so  great  as  to 
render  some  modification  of  the  plan  very  desirable. 
The  difficulty  may  in  a  measure  be  overcome  by  the 
interposition  of  a  concave  lens  between  the  eye  of  the 


•  The  mathematical  demonstration  of  this  fact  maybe  studied 
by  refeiTing  to  Carter's  translation  of  Zander,  page  85.  The 
eyes  of  both  observer  and  patient  are  supposed  to  be  emme- 
tropic, that  is,  a  clear  and  distinct  image  of  an  object  is  seen  at 
ordinary  visual  distances.  The  magnification  of  the  image  in 
this  case  is  so  far  a  defect,  that  it  loses  in  brightness  and  defi- 
nition as  it  gains  in  size,  and  therefore  contrasts  unfavourably 
■with  the  bright,  sharp,  beautiful  image  which  the  iudu-ect  method 
displays.  Throughout  the  following  work,  Coccius's  ophthal- 
moscope is  supposed  to  be  the  instrument  employed  in  making 
observations,  unless,  as  in  some  few  cases,  special  reference  is 
made  to  another  form  of  ophthalmoscope. 
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Corrected  FlG.5. 
by  a  eon- 
cave  lens. 


Available 
in  myopia 
and  hyper- 
metropia. 


patient  and  the  ophthalmoscope,  the 
effect  of  which  is  to  render  the  light, 
after  emerging  from  the  eye,  diver- 
gent, and  the  outer  rays  of  the  cone 
will  then  fall  on  the  surface  of  the 
mirror,  in  place  of  passing  through 
the  sight-hole  of  the  instrument. 

If  then  the  direct  method  of  exa- 
mination be  employed  in  the  exami- 
nation of  an  lammetro'pic  eye,  as  in 
the  instance  we  have  supposed,  an 
erect  image  of  the  retina  may  be 
clearly  defined  at  a  distance  of 
three  or  four  inches,  but  only  a  very 
imperfect  one  can  be  seen  at  four- 
teen or  fifteen.  The  case,  however, 
is  diff'erent  where  the  refracting 
power  of  the  eye  is  abnormal ;  thus. 
In  the  myopic  eye,  an  erect  image 
cannot  be  seen  at  all,  but  at  about 
fourteen  inches  a  well-defined  in- 
verted figure  may  be  observed. 

In  the  hypermetropic  eye  an  erect 
image  of  the  retina  may  be  seen  at 
a  distance  of  14  or  15  inches.* 


*  An  eye  is  said  to  be 
mtjopicwhen  the  converging 
power  of  the  dioptric  media 
is  greater  than  in  the  normal 
state,  and  in  consequence 
the  focal  point  of  pai-allel 
rays  is  situated  in  tront  of 
the  retina,  diverging  rays 
only  being  brought  to  a 
focus  on  the  retina.  Hy- 
permttropia  is  the  reverse 
of  myopia,  the  parallel  rays 
of  light  being  brought  to  a 
focus  behind  the  retina, 
convergent  rays  only  being 
focussed  on  the  retina.  In 
these,  and  in  all  subsequent 
instances,  it  is  supposed 
that  the  observer's  eye  is 
evimetrojnc,  or  that  by  means 
of  suitable  glasses  both  di- 
vergent and  parallel  rays  of 
light  are  brought  to  a  focus 
on  his  retina. 
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2.  We  may  now  proceed  io  make  a  few  observations  2.  indirect 
in  explanation  of  the  indirect  method  of  oplithalmo-  niethod. 
scopic  examination. 

The  position  of  the  patient,  the  lamp,  and  the 
ophthalmoscope  should  be  the  same  as  in  the  direct 
process,  but  in  addition,  it  will  be  necessary  to  place  a 
convex  lens  in  front  of  the  patient's  eye.  In  Fig.  5,  A  Using  a 
represents  the  observer's  eye,  B  that  of  the  patient,  F  fg^J^^^ 
the  source  of  light,  L'  a  convex  lens,  by  which  a  cone 
of  converging  rays  is  made  to  fall  on  the  mirror  S,  and 
which,  being  reflected  from  its  surface  c  d,  would  find 
a  focus  at  some  point  o  ;  but  by  the  interposition  of  a 
second  convex  lens,  L"  (object  lens),  the  rays  are  brought 
to  an  earlier  focus  ai  p,  whence,  after  intersection,  they 
diverge  untU  intercepted  by  g  h,  the  cornea  of  B.  A 
portion  of  this  light,  corresponding  to  the  aperture  of 
the  pupil  i  k,  enters  the  eye,  and  rendered  slightly 
convergent  by  its  dioptric  media,  proceeds  to  form  a 
circle  of  light  m  n  on  the  retina.  The  rays  returning, 
from  any  two  points  a  and  (8  in  this  circle  will  emerge 
parallel,  or  slightly  convergent  from  B  (according  to 
its  accommodation),  and  after  refraction  by  the  object 
lens  L",  will  be  united  at  a'  and  /3'  respectively,  at  the^ 
distance,  approximately,  from  L''  of  q  its  principal 
focus.  A  real,  inverted,  and  magnified  image  a  /3',  of  Image  in- 
a  j3,  will  thus  be  formed;  and  this  will  be  distinctly 
visible  by  A  at  a  distance  of  twelve  or  fourteen  inches, 
the  rays  diverging  from  a'  being  brought  to  a  focus  on 
the  retina  at  a",  and  those  from  /3'  at  /3''. 

Mr.  Carter_explains  the  phenomenon  of  the  inverted 
and  aerial  image,  under  these  circumstances,  as 
follows  : — 

"  If  you  hold  up  your  ophthalmoscope  lens,  at  a  dis-  Explanation, 
tance  of  a,bout  eighteen  inches  from  your  eye,  and  look 
through  it  at  any  distant  object,  you  will  see  an  in- 
verted image  of  that  object.  The  image  appears  to 
you  to  be  painted  on  the  lens,  but  it  is  really  suspended 
in  the  air,  nearer  to  you  than  the  lens  by  the  focal 
length  of  the  latter.  You  can  test  this  by  a  siniiDle 
experiment.  Take  a  printed  page,  move  it  slowly 
towards  one  eye,  the  other  being  closed,  until  the  letters 
begin  to  be  indistinct.  Measure  the  distance  between 
the  eye  and  the  page  at  which  this  indistinctness  com- 
mences, and  let  us  suppose  that  it  is  eight  inches.  Then 
get  the  inverted  image  again,  move  the  lens  slowly 
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towards  the  eye,  and  measure  the  distance  between  the 
two  at  which  the  image  begins  to  be  indistinct.  This 
distance  will  be  eight  inches,  j>i«s  the  focal  length  of  the 
lens.  If  it  be  a  two-inch  lens,  the  distance  will  be  ten 
inches ;  if  a  three-inch,  eleven  inches,— thus  showing 
that  the  inverted  image  advances  in  front  of  the  lens, 
and  comes  to  within  eight  inches  of  the  eye,  while  the 
lens  is  still  at  a  greater  distance  away."  _ 

The  indirect  method  of  examination  is  more  gene- 
rally applicable  for  ophthalmoscopic  purposes  thajj  the 
direct,  for  the  following  reasons : — 

Igf — _^  clear  and  distinct  image  of  a  vessel,  or  any 
other  small  object  on  the  retina,  may  be  seen  at  a 
distance  of  twelve  or  fourteen  inches. 

2nd.  Although  the  magnification  is  less,  the  field  ot 

view  is  larger,  and  a  considerable  portion  of  the  fundus 
of  the  eye  being  visible  at  once,  its  several  parts  may 
be  studied  and  compared  in  their  relative  positions  at 

a  glance.  ,    .  , 

_In  brightness  and  clearness,  the  image  seen  by 
the  indirect  greatly  exceeds  that  observed  by  the  direct 
process  of  exaraination. 

Ghoice  of  Instruments.— With  regard  to  the  best 
form  of  ophthalmoscope  for  ordinary  purposes,  the  one 
invented  by  Coccius  is,  I  think,  as  a  general  rule  to  be 
preferred   It  consists  of  a  small  metalhc  surface  coated 
with  silver;  in  its  centre  is  a  funnel-shaped  hole  about 
the  one-sixteenth  of  an  inch  in  diameter,  and  a  plate 
of  blackened  metal  is  made' to  shde  upon  the  grooved 
edo-e  of  the  mirror,  by  means  of  which  the  illuminating 
ijower  of  the  instrument  may  be  lessened  if  necessary. 
Attached  to  the  slide  is  a  clamp,  into  which  a  lens  may 
be  fitted  in  order  to  concentrate  the  rays  of  H^^  '^VOti 
the  mirror;  or  it  may  be  turned  behmd the  sight-hole 
of  the  ophthalmoscope.     Various  small  lenses  are 
supplied  in  the  case,  to  be  used  as  object  glasses 
This  instrument  is  equally  useful  either  for  the  direct 
or  indirect  methods  of  examination. 

If  any  one  has  been  accustomed  to  use  a  Liebreich  s 
small  ophthalmoscope,  which  is  an  admirable  instrn- 
Tent,  it  is  not  desirable  to  change  it.  The  correctness 
of  our  diagnosis  will  much  depend  upon  the  accuracy  of 
tho  comparison  we  are  enabled  to  lorm  between  the 
diseased  eye  and  a  healthy  one;  and,  if  our  standaid 
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of  reference  lias  been  acquired  by  tlie  use  of  a  Lie- 
breicli's  ophtlialmoscope,  it  is  not  advisable  to  alter  it. 
This  instrument  consists  of  a  circular,  concave,  me- 
tallic mirror,  of  four-incli  focal  length,  having  in  its 
centre  a  funnel-shaped  sight-hole.  Attached  to  the 
mirror  is  a  clamp,  by  which  one  of  the  ocular  lenses, 
to  be  found  in  the  instrument  case,  being  placed 
in  the  clip,  may  be  adjusted  behind  the  mirror. 
Object  lenses  are  also  sujoplied  which  are  intended  to 
be  held  before  the  jpatient's  eye. 

"Within  the  last  few  years  the  binocular  principle  has  Binocular 
been  applied  most  successfully  to  ophthalmoscopy;  and  ^f^^' 
without  entering  upon  a  detailed  description  of  the 
construction  of  this  rather  complicated  instrument, 
I  may  recommend  Heath  and  Murray's  binocular 
ophthalmoscope.  It  is  used  in  jorecisely  the  same  way 
as  the  uniocular  instrument,  except,  of  course,  that 
both  the  observer's  eyes  are  employed  at  once,  and 
during  the  examination  the  latop  is  placed  behind  and 
above  the  head  of  the  patient,  instead  of  to  one  side 
of  it. 

8  elf -illuminating  Ophthalmoscope. — This  instrument  Beale's 
is  the  invention  of  Dr.  Lionel  Beale,  and  consists  of  ^phtiialrao- 
two  brass  tubes  sliding  within  each  other.  At  the 
extremity  of  one  of  these  tubes  a  block  of  wood  shaped 
to  the  orbit  is  ins.erted,  while  to  the  side  of  the  other  a 
lamp  is  fixed.  The  inner  part  of  the  cylinder  carries  a 
reflector  and  the  ordinary  ophthalmoscojDC  lens.  The 
ophthalmoscope  can  be  held  in  the  hand  or  may  be 
mounted  upon  a  stem,  and  as  the  eye  is  examined  in  a 
manner  similar  to  that  of  looking  throtigh  a  telescope, 
it  can  be  used  in  any  room  in  full  daylight  or  when 
lamps  are  lighted.  This  arrangement  entirely  obviates 
the  necessity  of  a  dark  room  for  ophthalmoscopic  in- 
vestigations. It  can  also  be  used  perfectly  irrespective 
of  the  i^atient's  position,  being  equally  applicable  to 
the  standing  or  recumbent  posture.  It  has  extra 
lenses  so  as  to  be  able  to  form  an  otoscope,  endoscope, 
or  laryngoscope.* 

Having  made  choice  of  an  ophthalmoscope,  our  next 


*  Dobell's  "Reports  ou  1  lie  Progress  of  Medicine"  for  1870, 
508.  ' 
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inquiry  must  be  as  to  the  source. of  light  most  readily 
available,  and  best  suited  for  opbthalmoscopic  purposes. 

In  places  where  gas  is  available  a  round  lull  tiame 
from  a  gas  lamp  will  probably  afford  the  best  source 
from  which  to  obtain  light  to  throw  mto  the  eye  for 
ophthalmoscopic  purposes  ;  but  m  many  nistances  we 
cannot  procure  light  from  a  gas  burner  and  under 
these  circumstances  a  kerosine  lamp  may  be  used  with 
advantage;  it  gives  a  remarkably  good  hght;  the 
flame  is  steady,  white,  and  clear,  and  the  wick  seldom 
requires  to  be  trimmed. 

It  is  not  always  advisable  to  dilate  the  'pupil  with 
atropine  before  making  an  ophthalmoscopic  examina- 
tion •  a  general  idea  of  the  fundus  of  the  eye  may  be 
gained  without  the  use  of  any  mydriatic.    The  patient 
ihould  be  desired  to  look  attentively  at  a  mark  on  the 
opposite  wall  of  the  room,  so  that  his  eye  may  be  ac- 
commodated for  a  distant  point;  if  now  he  close  one 
eye,  the  pupil  of  the  other  wiU  dilate  sufficiently  to  allow 
of  an  ophthalmoscopic  examination,     bhouicl  it  be 
found  necessary  to  make  a  more  perfect  observation,  a 
solution  of  atropine  must  be  apphed  to  the  eye,  ot  a 
strength  not  exceeding  one  grain  to  an  ounce  ot_  water 
A  patient  is  often  put  to  considerable  inconvenience  it 
a  more  powerful  mydriatic  be  used,  the  pupil  taking 
several  days  to  contract;  and  to  a  man  engaged  m 
business,  this  is  a  matter  of  consideration  for  so  long 
as  the  eff"ects  of  the  atropine  rem  am  he  wiU  experience 
considerable  difficulty  in  reading  and  writmg.  in  prac- 
tice it  will  be  found  that  the  ophthahnoscope  is  more 
often  required  in  shght  cases  of  impaired  vision,  than  m 
confirmed  instances  of  total  blindness. 

?t  may  be  well  to  remind  the  student  that  except  in 
caseVwhere  one  eye  only  is  diseased,  and  the  abnormal 
SnditTons  are  cWy  and  unmistakably  apparent,  a 
prosuosfs  should  not  be  ventured  on  until  both  eyes 
have  been  examined,  the  state  of  the  one  being  caref  ul  y 
compared  with  that  of  the  other.    Nothing  is  so  hkely 
oSage  one's  reputation,  or  to  ^^^f  J  .  conM^^^^^ 
of  our  patients  in  our  judgment  and  skill  ^s  givm^^^^ 
hasty  0^;  ill-considered  opinion,  which  ^^^^^^^^ 
examination  it  may  be  found  necessary  f «  ^l^J^;^ 
be  generaUy  advisable  to  write  down  ^l^^fPF^^h  to 
presented  by  the  eye  in  a  note-book,  with  which  to 
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refresli  our  memory,  and  enable  us  to  form  an  idea  of 
tlie  progress  of  the  disease,  if  at  any  subsequent  period 
tlie  patient  present  bimself  for  inspection. 


Fig.  6. 


Examination  of  the   actual  inverted  image. — The  The  inverted 
arrangement  of  the  lamp,  the  patient,  and  the  ob- 
server,  when  artificial  light  is  employed,  is  shown  in 
Fig.  6.    It  will  be  noticed  that  the  eye  of  the  surgeon, 
that  of  the  patient,  and  the  source  of  light  are  upon  the  Position  of 
same  level,  the  lamp  being  placed  close  to,  and  a  little  patient  and 
behind  the  ear  of  the  latter.    An  assistant  should  stand  ° 
behind  the  observer,  holding  a  large  white  card,  or 
Home  such  conspicuous  object,  in  his  hand,  upon  which 
the  patient  is  directed  to  fix  the  eye  under  examination. 
For  the  right  eye,  the  card  must  be  held  over  the  Fixing  the 
observer's  right  shoulder,  and  for  the  left  one,  over  the  patient's 
left.  By  this  means  the  patient's  eye  is  inclined  slightly 
inwards,  and  the  rays  of  light  from  the  ophthalmoscope 
will  fall  directly  upou  the  optic  disc. 
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In  the  case  of  a  blind  man,  no  ai-rangement  of  this 
kind  can  be  made,  and  it  frequently  involves  a  great 
trial  of  patience  and  ingenuity,  to  get  such  a  person  to 
hold  his  eye  steadily,  even  for  a  few  seconds,  in  the  di- 
rection required.  It  is  absolutely  necessary,  however, 
under  any  circumstances,  that  the  patient  should  keep 
his  head  erect,  and  directly  opposite  the  observer's;  unless 
this  be  insisted  on,  it  is  impossible  to  make  a  satisfac- 
tory examination. 
Manage-  In  using  the  ophthalmoscope,  the  sight-hole  of  the 

itistrV^  ^'^'^  insti'ument  should  be  applied  to  whichever  of  the  ob- 
mont."  server's  eyes  is  most  convenient  to  himself,  its  rim  being 
made  to  rest  against  his  eyebrow,  and  as  he  turns  his 
head,  the  instrument  will  move  with  it.  The  object 
lens  in  front  of  the  patient's  eye  should  be  held  a  little 
obliquely  between  the  thumb  and  forefinger  of  the 
other  hand,  the  ring  and  middle  fingers  resting  against 
his  forehead,  which  thus  acts  as  a  fixed  point,  enabling 
the  observer  to  approximate  or  withdraw  the  object 
lens  to  or  from  the  patient's  eye,  so  as  to  bring  the 
retina  into  focus  with  the  greatest  precision,  and  also 
to  follow  the  movements  of  the  eye  under  examination. 

The  beginner  may  be  troubled  by  the  reflection  of  the 
ophthalmoscope  from  the  cornea  of  the  patient.  It 
appears  as  a  brilliant  image  of  the  mirror  on  the  sur- 
face of  the  cornea,  hiding  that  part  of  the  retina  which 
is  behind  it.  It  is  easy  to  get  rid  of  this  reflection  by 
slightly  rotating  the  object  lens  to  one  side  or  the  other, 
when  it  will  disappear,  and  the  retina  be  clearly  seen. 
Practice  re-  The  student,  before  undertaking  the  examination  of 
quii-ed.  human  eye  with  the  ophthalmoscope,  should  test 

the  instrument,  and  his  power  of  using  it.  For  this 
purpose  let  him  make  a  few  scratches  on  the  wall,  and 
seating  himself  opposite  them,  hold  the  object  lens 
in  front  of  the  marks  ;  then,  applying  the  ophthalmo- 
scope to  his  eye,  with  the  ocular  lens  in  position  behind 
the  mirror,  and  the  object  lens  held  a  few  inches  from 
the  object  under  examination,  he  should  endeavoui-  to 
determine  with  which  ocular  lens  he  can  best  define 
the  marks  he  has  made  on  the  wall.  There  are  always 
a  set  of  ocular  glasses  supplied  with  the  instrument, 
and  they  may  be  tried  in  succession ;  probably  a  No.  10 
convex  lens,  will  suit  most  emmetropic  observers. 
Should  the  surgeon  sufier  from  myopia,  or  other  defect 
of  sight,  which  under  ordinary  circumstances  necessi- 
tates his  wearing  glasses,  he  will  have  to  use  these  when 
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examining  a  patient's  eye  with,  tlie  ophtlialmoscope,  so 
as  to  neutralize  his  own  defect  of  vision. 

Examination  of  the  virtual  erect  image. — As  I  have  The 
already  explained,  p.  31,  in  this  mode  of  examination 
the  observer  has  to  go  inconveniently  close  to  the 
patient's  eye,  and  the  lamp  must  therefore  be_  placed 
on  the  side  corresponding  to  the  eye  under  examination. 
The  beginner  will  find  paore  difficulty  in  gaining  a  dis- 
tinct view  of  the  fundus  of  the  eye  by  this  means  than 
by  the  examination  of  the  actual  inverted  image ; 
nevertheless,  it  produces  a  much  larger  image,  so  that 
the  fundus  of  the  eye  may  be  studied  in  detail  with 
great  accuracy,  and  in  all  doubtful  cases  both  methods 
of  examination  should  be  employed.  By  greatly  di- 
minishing the  size  of  the  mirror  perforation,  we  may 
even  see  the  details  of  the  fundus  oculi,  in  the  undilated 
pupil,  by  the  direct  method. 

Fig.  7. 


The  lateral  method  of  illumination,  or  the  exomina-  ^i^*^'-' 
tion  of  the  eye  hy  troMsmitted  light. — For  this  purpose  tion!" 
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the  oljsei'ver  and  patient  are  seated  opposite  one  an- 
other, and  the  lamp  is  placed  in  advance,  and  to  one  side 
of  the  latter,  in  order  that  its  rays  may  be  concentrated 
upon  the  eye  under  examination  by  a  convex  lens,  as 
shown  in  Fig.  7.  The  eye  being  illuminated  in  this 
way,  the  observer  can  magnify  any  part  of  the  lens,  iris, 
or  cornea  with  a  convex  glass  held  in  front  of  the  eye. 
In  exaini-  ^^^^^  means  valuable  aid  is  afforded  the  surgeon, 

nation  of  especially  in  detecting  foreign  bodies  in  the  anterior 
aiKrkns"**'  ^■'^^"^b*^^'  cases  of  synechia  and  occlusion  of  the 
pupil  from  false  membranes.  Nebulte  also,  which  it  is 
difficult  to  appreciate  with  the  unaided  eye,  may  thus 
be  distinctly  defined.  In  fact,  abnormal  changes  going 
on  in  the  lens  and  the  structures  anterior  to  it,  are 
most  advantageously  studied  by  the  lateral  method  of 
illumination. 

OPHTHALMOSCOPIC  APPEARANCES  OF  THE  HEALTHY  EYE. 

Colour  of  ilie  Fundus. — I  must  observe,  in  the  first 
place,  that  the  colour  of  the  fundus  oculi  among  the 
natives  of  India,  and  indeed  all  dark  races,  is  very 
different  from  that  which  it  presents  among  Euro- 
peans. Fig.  1,  PI.  IV.,  being  a  drawing  of  the  latter, 
and  Fig.  2,  PL  IV  ,  of  the  former.  This  difference 
arises  from  the  deep  brown  or  black  pigment  which 
fills  the  hexagonal  cells  of  the  choroid  in  the  native, 
and  obscures  the  vascular  structure,  so  that  the  fun- 
dus of  the  eye  appears  of  a  hrmvnish  grey  colour; 
whereas  in  the  European,  the  incident  light  being 
reflected  principally  from  the  vascular  network  of  the 
choroid,  it  is  of  a  crimson  orange  hue. 

The  precise  tint  must  of  course  vary  in  each  indi- 
vidual, depending  upon  the  depth  of  colour  of  the 
pigment  contained  in  the  hexagonal  and  choroidal 
cells;  for  instance,  the  inhabitant  of  Bengal  being 
comparatively  fair,  the  fundus  of  the  eye,  when  ex- 
amined with  the  ophthalmoscope,  appears  of  a  grey 
colour,  whereas  in  the  very  dark-skinned  native  of 
the  South  of  India  it  will  ])e  almost  black.*   And  so 


Colour  of 
the  healthy 
fundus, 


varies  in 
diflerent 
races ; 


and  indi- 
viduals. 


*  Dr.  G.  Smith,  Prof,  of  Ophthalmic  Medicine  Madras  Medical 
College:  Madras  Quartcrhj  Journal  of  Medical  Science,  No.  1.% 
Feb.  1864. 
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also  with  the  European;  in  the  light-haired  people  of 
the  northern  countries,  the  fundus  is  of  a  bright 
scarlet  colour,  and  in  consequence  of  the  almost  entire 
absence  of  pigment  in  the  part,  the  larger  vessels  of 
the  choroid  will  be  clearly  seen ;  but  in  the  black-eyed 
people  of  Spain  and  Italy,  the  colour  of  the  fundus 
will  be  proportionably  darker,  approaching,  in  fact,  to 
that  of  the  natives  of  India. 

It  is  by  no  means  an  uncommon  circumstance  to  Patholo- 
find  the  fundus  of  a  native's  eye  of  a  deep  red  colour,  jigties!''" 
resembling  that  of  the  European ;  but  this  deiDends 
upon  congestion  of  the  vessels  of  the  retina  and  de- 
struction of  the  hexagonal  cells,  so  that  a  certain 
amount  of  light  is  reflected  from  the  choroid,  and, 
combined  with  that  from  the  congested  retina,  causes 
the  fundus  to  appear  red.  Under  these  circumstances, 
other  alterations  will  be  at  once  perceptible,  enabling 
us  to  determine  the  nature  of  the  disease,  biit  these  I 
will  not  now  stop  to  describe.  It  is  sufficient  to  rejDeat, 
that  in  the  healthy  eye  of  the  native  of  India,  the 
fundus  oculi  is  of  an  uniform  greyish-brown  hue,  the 
exact  shade  depending  upon  the  colour  of  the  pigment 
cells  of  the  elastic  lamina  and  choroid,  the  only  excep- 
tion to  this  being  in  those  parts  of  the  retina  occupied 
by  the  retinal  vessels  and  the  optic  disc  ;  on  the  other 
hand,  in  fair  peo^ole,  the  reflection  from  the  fundus 
oculi,  as  seen  with  the  ophthalmoscope,  is  of  a  bright 
scarlet  colour,  in  consequence  of  the  light  falling  on 
the  vascular  choroid,  the  hexagonal  cells  containing 
little  or  no  pigment. 

After  the  retinal  vessels  have  crossed  the  optic  disc 
they  branch  out ,  in  all  directions,  as  shown  in  the 
Figs,  of  Plate  IV.  There  is  one  spot,  however,  the  The  macula 
macula  lutea,  which  is  free  from  vessels ;  they  pass  vascular"" 
over  and  under,  but  do  not  cross  it.  With  regard  to 
this  spot,  the  examination  in  a  native's  eye  generally 
affords  a  negative  result ;  when  seen,  it  appears  as  a 
dark-red  spot,  with  a  small  whitish  spot  in  the  centre. 
In  hght  eyes  the  macula  lutea  has  a  bright  red 
tint,  the  foramen  centrale  resembling  a  small  white 
circle. 

After  what  I  have  stated,  it  is  almost  superfluous  Peculiari- 
to  add  that  in  the  healthy  eye  of  the  native  it  is  quite  ties  of  dark 
impossible  for  us  to  see  the  sclerotic  with  the  ophthal- 
moscope  ;  for  if  the  hexagonal  cells  hide  the  choroid, 
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miicli  more  miist  they,  together  witli  the  pigment  cells 
of  the  choroid,  entirely  conceal  the  sclerotic.  This 
remark  does  not,  however,  hold  good  with  regard  to 
the  optic  disc ;  over  this  spot  there  are  no  pigment 
cells,  the  only  structures  that  cover  the  lamina  cri- 
brosa  being  the  nei've  fibres  of  the  optic  disc  and  its 
capillary  vessels,  and  hence  the  colour  of  the  disc, 
the  light  being  mainly  reflected  from  the  fibres  of  the 
lamina  cribrosa ;  "  and  in  the  centre  of  the  nei-ve, 
where  the  separation  of  the  fibres  towards  the  margin 
leaves  the  lamina  most  exposed,  we  may  sometimes 
see  a  sort  of  mottling  or  stippling,  due  to  the  diffe- 
rence in  colour  between  the  fibrous  tissue  of  the  lamina 
itself  and  the  nerve  tubules  which  occupy  its  open- 
ings." 

The  optic  disc  or  papilla  will  be  found  about  one- 
tenth  of  an  inch  internal  to  the  axis  of  the  eye  ;  it  is 
the  first  point  which  would  naturally  attract  the  ob- 
server's attention  in  making  an  examination  with  the 
oj)hthalmoscope.  The  shape  of  the  healthy  papilla  is 
circular,  but  it  varies  somewhat  in  different  indi- 
viduals: sometimes  it  is  elongated  from  above  down- 
wards, but  never  from  side  to  side,  unless  as  the  result 
of  disease.  Its  size,  too,  is  by  no  means  the  same  in 
all  cases,  and  will,  of  course,  appear  to  be  augmented 
or  lessened  according  to  the  power  used  to  magnify  it. 
The  colour  also  of  the  papilla  is  siibject  to  variation  : 
it  is  of  a  more  decided  pink  hue  in  the  native  than  in 
the  European  eye,  where,  in  fact,  it  is  of  a  transparent, 
greyish-pink  tint,  with  a  slight  admixture  of  blue ; 
but  it  may  be  of  a  lighter  or  darker  pink,  without 
there  being  any  reason  to  suppose  the  part  is  diseased.^ 
The  colour  of  the  optic  disc  is  due  to  the  reflection  of 
light  from  the  lamina  cribrosa,  bloodvessels,  and 
nerve  tubules  composing  the  optic  papilla. 

In  many  cases  the  ophthalmoscope  exhibits  round 
the  entrance  of  the  nerve  a  dark  ring  or  crescent, 
which  depends  upon  a  collection  of  pigment  in  the 
choroid,  in  the  immediate  neighbourhood  of  the  nerve, 
and  has  no  pathological  signification.  At  the  pomt 
where  the  lamina  cribrosa  ceases,  the  nerve  is  con- 
tracted, and  the  opening  in  the  choroid  is  narrow,  and 
in  a  certain  measure  compresses  the  trunk ;  for  this 
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reason,  a  sort  of  double  border  is  often  seen  around 
tbe  nerve  entrance.* 

With  regard  to  the  limits  of  the  nerve,  the  follow-  ^ej^^^^^j^^ 
ing  description  is  quoted  from  Liebreich: — "Under  '^''"'s. 
the  choroidal  margin  is  the  line,  more  or  less  dark, 
that  indicates  the  border  of  the  opening  _  in  the  cho- 
roid ;  under  the  sclerotic  margin  is  a  bright  crescent 
or  circle,  formed  by  the  curving  round  of  the  sclerotic 
fibres,  and  appearing  between  the  choroidal  margin 
and  the  fine  greyish  line  that  indicates  the  narrowest 
part  of  the  nei-ve  itself,  and  is  therefore  called  the 
proper  nerve-boundary." 

The  latter  under  normal  circumstances  is  not  usu- 
ally very  sharply  defined,  but  in  abnormal  changes  of 
the  pajDilla  appears  more  distinct.  The  choroidal 
border  is  always  strongly  marked,  especially  at  the 
outer  border  of  the  disc,  presenting  often  a  well-de- 
fined deposit  of  pigment,  which  must  not  be  mistaken 
for  a  diseased  condition  of  the  parts. 

The  point  at  which  the  central  artery  and  vein  of  the  J^^Jj^*'"^'^^ 
retina  enter  the  eye  through  the  optic  disc,  is  subject  ^  ^' 
to  considerable  variation.  Generally  the  vessels  pass 
through  the  whitish  and  .  depressed  centre  of  the 
papilla,  but  they  may  perforate  it  at  any  other  point ; 
not  unfrequently  one  or  two  larger  branches  are  noticed 
in  its  centre,  while  others  pass  through  its  circumfe- 
rence, perhaps  close  up  to  the  scleral  margin  of  the  disc.  Estimation 

The  apparent  calibre  of  the  vessels  will,  of  course, 
vary  with  the  magnifying  power  employed  in  observing  ' 
them  ;  very  little  practice  will  thus  enable  ns  to  appre- 
ciate in  a  moment  any  important  changes  in  this 
respect. 

The  veins  are  of  a  darker  and  more  uniform  colour 
than  the  arteries,  and  the  latter  appear  to  be  trans-  Arteries 
parent  in  their  centres ;  this  arises  from  the  difference  contoured 
in  the  degree  of  illumination  of  the  jDrominent  centres 
of  the  vessels,  as  contrasted  with  their  sides :  fi-om 
their  conformation,  it  is  evident  that  the  sides  of  a 
vessel  would  receive  and  reflect  relatively  less  Hght, 
and  therefore  appear  in  shade. 

If  in  the  normal  eye  the  central  vein  be  carefully  ex- 


*  "  The  .Ophthalmoscope."  Carter's  translation  of  Zander,  p.  98. 
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Vfnous        amined,  a  pulsation  may  be  noticed  in  it,  which  will  be 
pulsation .     rendered  more  evident  on  gentle  pressure  being  made 
on  the  eyeball.    If  the  compressing  force  be  increased 
beyond  a  certain  point,  the  pulsation  at  once  stops, 
and  the  veins  become  almost  invisible  from  the  cessa- 
tion of  the  flow  of  blood  through  them.   In  the  healthy 
eye  no  arterial  pulse  can  be  seen,  but  if  pressure  be 
made  on  the  eyeball  it  will  at  once  become  apparent. 
We  notice  this  in  a  very  marked  manner  in  cases  accom- 
panied with  considerable  intra-ocular  pressure,  as  for 
instance,  in  glaucoma. 
Mottling  of      The  colour  of  the  optic  disc  is  not  uniform,  its  outer 
the  disc.      -psbi't  being  greyish  and  mottled.    This  apj^earance  is 
caused  by  the  difference  in  the  light  reflected  from  the 
nerve  tubules,  which  is  greyish,  and  that  from  the 
white  glistening  bands  forming  the  lamina  cribrosa. 
At  the  point  of  exit  of  the  retinal  vessels  the  white 
appearance  is  very  marked,  and  often  presents  a  little 
pit  or  hollow.    The  inner  half  of  the  disc  is  of  a 
decidedly  redder  tint  than  the  outer  half,  because  it  is 
more  thickly  covered  by  nerve  fibres,  and  hence  there 
is  no  reflection  from  the  fibres  of  the  lamina  cribrosa. 
It  is  well  to  become  acquainted  with  the  appearances 
of  the  healthy  optic  disc,  or  they  may  be  mistaken  for 
indications  of  disease;  the  outer  greyish-white  tint, 
the  central  depressed  .appearance  and  whitish  hue, 
together  with  the  inner  pinkish  half  of  the  disc,  are 
conditions  which  vary  considerably,  but  are  more  or 
less  distinctly  recognisable  in  all  healthy  eyes. 


CHAPTER  III. 


DISEASES  OF  THE  ORBIT. 


Injuries  of  the  orbit — Diseases  of  the  hones — Inflam- 
mation of  the  cellular  tissue — Orbital  groiuths  and 
timiours — Dislocation  of  the  globe  of  the  eye — Extir- 
23ation  of  the  eyeball — Diseases  of  the  lachrymal 
gland. 

INJURIES  OF  THE  OUBIT. 


Contusions  and  Fractures. — A  blow  or  fall  ou  the  fhactubes 
outer  ridge  of  the  orbit  is,  as  a  general  rule,  followed  '^nd  Cotr- 
by  no  worse  results  than  a  "  black  eye,"  but  in  some 
instances  it  has  been  succeeded  by  effusion  of  blood 
within  the  cranium,  inflammation,  and  death.*  Some 
few  cases  have  been  recorded,  in  which  the  bones  form- 
ing the  outer  edge  of  the  orbit  have  been  fractured  by 
direct  violence.  If  the  fracture  extend  into  the  frontal 
or  maxillary  sinus,  emphysema  of  the  eyelids  will  most 
probably  foUow. 

Fracture  of  the  walls  of  the  orbit  not  unfrequently  Fracture 
occurs  as  an  extension  of  a  fracture  from  some  other  extending 
part  of  the  skull.    For  instance,  the  frontal  bone  may  JaTs."'^''' 
have  been  fractured  and  symptoms  of  compression 
exist ;  the  depressed  bone  may  have  been  removed  with 
the  trephine  but  the  symptoms  remain  unreHeved.  In 
several  instances  of  this  kind,  it  has  been  discovered 
after  death  that  the  fracture  of  the  skull  has  extended 
to  the  orbital  plate  of  the  frontal  bone,  and  laceration 
and  protrusion  of  the  brain  have  occurred  in  this  locality. 
Prep.  1146,  in  the  Calcutta  Medical  College  Museum  'is 
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an  instance  in  point,  being  the  anterior  part  of  the 
skull  of  G.  Eourke,  H.M.  18th  Kegiment,  who  was  shot 
through  the  head  at  the  attack  of  the  great  Pagoda  of 
Eangoon.  The  bullet  entered  just  below  the  left  frontal 
eminence  (where  the  skull  had  been  trephined)  and  is 
now  lodged  where  it  was  found,  at  the  upper  and  inner 
angle  of  the  orbit,  having  made  a  tolerably  clean  hole 
in  the  inner  side  of  the  orbital  plate  of  the  frontal  bone 
of  the  right  side. 

The  walls  of  the  orbit  are  occasionally  fractured  by 
a  contre-coup,*  the  primary  injury  having  been  received 
upon  the  vertex  or  other  part  of  the  skull.  Should  the 
orbital  plate  of  the  frontal  bone  be  fractured  in  this 
way,  marks  of  injury  on  some  portions  of  the  skull  wHl 
be  observed,  and  effused  blood  will  be  noticed  beneath 
the  orbital  conjunctiva  and  cellular  tissue  of  the  upper 
lid ;  if  the  bones  forming  the  lower  wall  of  the  orbit  be 
fractured,  the  ecchymosis  will  be  observed  in  the  lower 
lid,  and  beneath  the  conjunctiva  of  the  inferior  hemi- 
sphere of  the  eyeball. 

Penetrating  Wounds  of  the  Orbit  are  of  a 
trivial  or  dangerous  character  according  to  the  nature 
of  the  instrument  inflicting  the  injury,  and  the  depth 
and  direction  which  it  has  taken;  if  this  has  been 
deep  and  directly  backwards,  or  upwards  and  inwards,  it 
is  not  at  all  improbable  that  the  brain  may  have  been 
reached,  and  the  results  will  be  most  serious. 

The  first  point  to  be  ascertained  in  the  case  of  a 
punctured  or  gunshot  wound  of  the  orbit  is,  as  to  the 
presence,  or  not,  of  a  foreign  body  in  the  wound.  _  A 
probe  will  be  our  best  guide  in  arriving  at  a  conclusion 
on  this  point,  and  should  we  discover  such  a  body 
lodged  in  the  orbit,  we  must,  if  necessary,  enlarge  the 
external  opening  to  such  an  extent  as  to  enable  us  to 
remove  it.  Instances  are  recorded  in  which  a  bullet 
has  remained  imbedded  in  the  orbit  for  years,  ap- 
parently without  inducing  any  ill  effects;  but  these 
cases  are  by  no  means  to  be  taken  as  precedents_  lor 
allowing  a  foreign  body  to  be  left  in  this  situation; 
they  are  simplv  the  exceptions  to  the  rule,  for  m  ninety- 
nine  cases  out^of  a  hundred,  unless  the  foreign  body 


*  See  case  reported  by  Mr.  Edwards:  Medical  Tinm  and 
Gazette,  June  h),  1854. 
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be  I'emoved,  inflammation  and  suppuration  of  tlie 
tissues  of  the  orbit  will  ensue,  and  very  possibly  irre- 
parable damage  be  done  to  the  eye. 

The  second  point  to  be  noticed  is  the  direction  which  Direction 
the  instrument  has  taken,  for  as  I  have  before  stated,  ofiujury 

if  this  be  towards  the  brain,  the  case  may  be  a  most  ?:5®"!f„„!a 

•  ;  1  J  •     1  prognosis, 

serious  one,  and  our  prognosis  must  be  correspondingly 

guarded.    The  extent  of  the  external  injury  cannot  be 
relied  on  as  an  indication  of  the  severity  of  the  wound ; 
in  fact,  on  a  casual  examination,  no  contusion  may  be 
detected  in  the  skin,  the  eyelids  having  been  open  when  External 
the  iustrument  inflicting  the  wound  passed  through  the  g"^"'^  ^° 
orbit  and  entered  the  brain.    This  point  is  forcibly 
illustrated  by  the  following  case,  related  by  Mr. 
Guthrie  :  *  A  boy  was  struck  while  at  play  with  an  iron  Case, 
wire  in  the  right  eye ;  there  was  no  external  wound  to 
be  seen,  but  there  was  considerable  chemosis  of  the  con- 
junctiva uf  the  upper  andinner  partof  the  eyeball.  Four 
days  after  the  accident  the  patient  complained  of  sick- 
ness and  pain  in  the  head  ;  this  was  followed  by  restless  Fatal  head 
delirium  and  coma,  and  on  the  sixth  day  after  the  acci-  symptoms, 
dent  the  patient  died.    (3n  examination,  it  was  found 
that  a  piece  of  the  iron  wire  had  passed  under  the 
upper  lid,  and  through  the  posterior  part  of  the  orbitar 
plate  of  the  frontal  bone  into  the  anterior  lobe  of  the 
brain,  which  was  softened  and  bedewed  with  matter. 
This  case  shows  the  extreme  caution  necessary  in  form- 
ing a  prognosis  under  such  circumstances. 

If  for  twelve  or  fourteen  days  after  the  accident  has 
occurred,  no  head  symptoms  have  supervened,  we  may 
be  hopeful  as  to  the  result,  but  the  patient  is  not  posi- 
tively safe  from  ulterior  bad  consequences  for  some 
time  afterwards. 

GuissiiOT  Wounds  of  the  Orbit,  in  a  practical  Gunshot 
point  of  view,  differ  in  no  respect  from  punctured 
wounds,  always  taking  into  consideration  the  occasional 
unaccountable  wanderings  which  a  ball  pursues  in  this 
as  in  other  parts  of  the  body.  As  already  directed  in 
the  case  of  other  foreign  bodies,  the  presence  or  not  of  the 
bullet  in  the  orbit  must  first  be  determined,  and  then  the 
direction  it  has  taken  ascertained ;  lastly,  it  is  as  neces- 
sary to  remove  a  ball  from  this  situation  as  any  other 


»  "  Commentaries  on  (Siirgeiy,"  p.  374,  6th  edit.,  1865. 
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substance.  We  occasionally  meet  with  instances  in 
which  a  number  of  small  shot  have  penetrated  the  con- 
junctiva, and  perhaps,  glancing  off  from  the  sclerotic, 
have  become  imbedded  in  the  cellular  tissue  of  the 
orbit.  In  a  case  of  this  kind,  all  the  shot  that  can  be 
extracted  without  making  a  deep  incision  into  the  cel- 
lular tissue,  should  be  removed;  the  remainder  will  be- 
come encysted,  or  in  time  make  their  way  to  the  sur- 
face, and  may  then  be  extracted ;  it  is  not  advisable  to 
search  for  them  in  the  deeper  structures  contained 
within  the  orbit.* 


Pkkios- 

TITIS  OP 

Obbit. 


Causes, 


Symptoms. 


Pain 

increased 
on  pressure. 


Eye  pro- 
trudes. 


DISEASE  OF  THE  BONES, 

Inelammation  oe  the  Pebiostetjm  of  the  bones  of 
the  orbit  may  be  either  acute,  or  chronic,  and  the 
symptoms  to  which  it  gives  rise  will  accordingly  vaiy 
in  their  intensity,  and  in  the  rate  at  which  they  advance. 

Periostitis  in  this  situation  most  commonly  arises 
from  direct  injuries.  It  may  apparently  be  induced  in 
some  cases  by  exposure  to  cold,  or  from  disease  of 
neighbouring  parts;  in  many  instances,  however, 
syj)hilis,  either  acquired  or  hereditary,  is  the  primary- 
cause  of  the  disease.  If  the  periosteum  of  the  ex- 
ternal margin  of  the  orbit  be  affected,  a  swollen  and, 
on  pressure,  exquisitely  painful  spot  will  be  detected ; 
but  if  the  membrane  towards  the  back  of  the  orbital 
fossa  is  involved,  it  is  a  more  difficult  matter  to  ascer- 
tain the  nature  of  the  disease.  The  patient _  iisua,lly 
complains  of  violent,  deep-seated  pam  m  the  orbit,  which 
increases  towards  bedtime;  as  the  disease  advances, 
the  inflammatory  action  is  likely  to  extend  to  the  cel- 
lular tissue  of  the  orbit,  terminating  in  suppuration ; 
the  coniunctiva  of  the  eyeball  becomes  deeply  con- 
o-ested  and  swollen,  and  the  globe  protrudes  more 
or  less  from  its  socket.  In  the  earher  stages  ot 
periostitis  so  situated,  if  pressure  be  made  with  the 
point  of  the  finger  deeply  into  the  orbit,  we  may  pro- 
bably detect  a  particularly  painful  spot  corresponding 
to  the  diseased  periosteum,  and  if  nocturnal  exacerba- 
tions of  pain  are  well  marked  (the  patient  having  had 


*  Poland  on  Protrnsion  of  the  Eyeball;  ifo./;rt«« 
liepor/s,  vol.  ii.  p.  218.  Also  a  case  by  Dr.  Flayue,  vol.  i. 
p.  215. 
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sypliilis)  -we  may  be  tolerably  certain  as  to  the  nature  Distin- 
of  the  malady.    In  neuralgia,  for  which  this  affection  f^^^^^ 
might  at  first  be  mistaken,  the  pain  is  not  increased  by  neuralgia, 
making  deep  pressure  in  the  orbit ;  moreover,  it  has 
been  observed,  that  in  neuralgia  affecting  the  branches 
of  the  fifth  nerve,  there  is  always  tenderness  on  pres- 
sure over  the  spinous  processes  of  the  first  two  cervi- 
cal vertebrae,  and  that  such  pressure  very  constantly 
av/akens  the  pain  in  the  branches   of   the  nerve 
itself;  this  would  not  be  the  case  in  periostitis  of  the 
orbit.  * 

It  is  often,  however,  most  difficult  to  form  a  diagnosis 
between  acute  periostitis  of  the  deeper  parts  of  the  flamma- 
orbit  and  inflammation  of  its  cellular  tissue,t  neverthe-  tion. 
less,  it  is  important  if  possible  to  arrive  at  an  accurate 
opinion  on  the  subject,  because,  in  the  former  class  of 
cases,  unless  we  assist  the  matter  to  escape  speedUy 
from  the  orbit,  necrosis  of  the  neighboiiring  bone  is 
likely  to  result ;  there  is  less  fear  of  this  in  inflamma- 
tion of  the  cellular  tissue.    In  cases  of  periostitis,  as  In  perios- 
above  remarked,  by  pressure  against  the  walls  of  the  [^^'^ij^J'tJ'! 
orbit,  we  may  sometimes  reach  one  particular  spot  that 
is  exquisitely  painful ;  or  by  forcing  the  eyeball  back 
into  the  socket,  this  tender  spot  may  be  indicated. 
Moreover,  as  the  swelling  of  the  periosteum  and  cellular 
tissue  around  it  will  at  first  be  limited,  the  eyeball  will 
be  protruded  in  the  opposite  direction  to  that  in  which  Esopbthal- 
the  inflammation  is  situated ;  for  instance,  if  the  peri-  "^g^^'"^" 
osteum  in  the  upper  part  of  the  orbit  is  inflamed,  the 
globe  of  the  eye  will  be  thrust  downwards.    In  diffuse 
inflammation  of  the  cellular  tissue  of  the  orbit,  no  one  The  reverse 
spot  wiU  be  more  painful  than  another,  and  the  protru-  cellu- 
sion  of  the  eyeball  will  be  uniform  ;  the  skin  of  the  lids  ' 
becomes  more  deeply  involved,  and  the  course  of  the 
disease  is  more  rapid  than  in  acute  periostitis ;  never- 
theless the  diagnosis  is  often  very  perplexing,  and  we 
may  find  ourselves  at  fault  after  carefully  weighing  aU 
the  points  in  the  case. 

Treatment. — If,  from  the  intensity  of  the  symptoms.  Treatment. 
we  have  reason  to  suppose  that  suppuration  beneath 


»  M.  Ti-ousseau  on  Neuralgia :  Medico-Chirurgical  Review, 
vol.  xxxiv.  p.  255,  1864. 

f  A.  Griife  oa  Exophthahnos :  OphtJialmic  Jleview,  vol.  L 
p.  137. 
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the  periosteum  lias  taken  place,  we  are  justified  in  ex- 
ploring the  part  with  a  grooved  needle  ;  and  shonld  we 
discover  the  presence  of  pus,  we  must  at  once  cut  down 
along  the  needle  upon  the  collection  of  matter  and 
allow  it  free  exit.  If  this  is  not  done,  destruction  of 
the  hone  will  surely  occur,  or,  it  may  be,  the  inflam- 
matory action  will  extend  to  the  lining  membrane  of 
the  skull.*  I  need  hardly  remark  that  great  caution 
should  be  exercised  in  making  an  incision  into  the 
orbit,  on  account  of  the  complicated  anatomy  of  the 
parts,  but  we  are  bound,  nevertheless,  to  operate  with- 
out hesitation  in  cases  of  this  kind. 

In  the  subacute  and  more  chronic  forms  of  perios- 
titis, iodide  of  potassium  and  cod-hver  oil  may  control, 
if  not  cure  the  disease,  and  these  remedies  should,  at 
any  rate,  be  allowed  a  fair  trial. 

Neciiosis. — Necrosis  of  one  or  more  of  the  bones 
forming  the  orbit,  as  has  just  been  remarked,  may 
occur  as  a  sequence  of  periostitis,  or  it  may  take  place 
in  consequence  of  direct  violence,  or  from  inflammation 
of  the  cellular  tissue  of  the  orbit.    I  have  had  a  case  of 
this  kind  lately  under  my  care.    A  man  of  the  name 
of  Tait,  a  guard  on  the  B.  I.  Eailway,  was  exposed  to 
severe  cold  on  the  5th  of  December,  1866  ;  the  following 
day  violent  inflammation  of  the  cellular  tissue  of  the 
rio^ht  orbit  set  in,  and  at  the  end  of  fourteen  days  a 
considerable  quantity  of  pus  escaped  through  an  open- 
ino-  at  the  inner  and  upper  part  of  the  superior  eyehcl. 
Ultimately  a  fistula  formed  in  this  situation,  and  small 
portions  of  necrosed  bone  have  since  been  constantly 
coming  away.    I  saw  this  man  in  June  for  the  first 
time  ;  dead  bone  was  then  to  be  felt  m  the  roof  of  the 
orbit,  and  he  was  perfectly  bhnd  with  the  right  eye. 
Notwithstanding  this  blindness,  which  had  been  com- 
plete since  the  third  day  from  the  first  appearance  ot. 
the  disease,  the  pupil  acted,  the  muscular  apparatus 
of  the  eyeball  was  normal,  and  m  fact  the  eye,  on  a 
superficial  examination,  seemed  healthy ;  but  on  making 
an  ophthalmoscopic  examination,  I  found  the  optic  disc 
atrophied,  being  circular  and  of  a  dead  white  colour, 


*  Poland  on  Protrusion  of  the  Eyeball.  Case  of  severe^ccre- 
bral  symptom..,  coma  and  death,  following  an  internal  node  of 
the  orbit :  Opidluihnic  lio^piUil  INqJoris,  vol.  u.  p.  -^o. 
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aud  the  vessels  of  tlie  retina  were  contracted.  The  in- 
flammatory action  had  attacked  the  celhilar  tissne  of 
the  orbit,  and  extending  to  the  optic  nerve,  had  induced 
atrophy  of  the  papilla. 

Treatment. — In  instances  of  necrosis,  unless  exfolia-  Treatment. 
tion  has  taken  place,  it  is  better  to  wait  patiently, 
allowing  Nature  to  take  her  course,  till  the  dead  bone 
has  sejjarated,  when  it  may  be  cut  down  upon  and 
removed.    The  structures  contained  in  the  orbit  are 
closely  packed  and  of  an  important  character ;  except,  Sparing 
therefore,  in  instances  unequivocally  demanding  the  "g^'^Jg''"'' 
use  of  the  knife,  it  is  advisable  to  be  as  sparing  as  pos- 
sible of  its  employment. 

Cakies  of  the  Bones  of  the  Orbit.- — The  following  Caries. 
case  affords  an  instance  of  the  terrible  mischief  which 
sometimes  results  from  this  disease,  especially  under 
injiidicious  treatment: — 

Grish  Chunder  Sing,  aged  eighteen,  admitted  into  the  Case. 
Calcutta  Ophthalmic  Hospital  on  August  20th,  1865. 
Up  to  within  the  last  twelve  months  he  has  enjoyed 
good  health  and  been  employed  as  a  com.positor ;  there 
is  no  history  of  either  hereditary  or  acquired  syphilis 
in  this  case.    A  year  ago  he  began  to  suffer  from  pain 
in  the  head,  and  shortly  afterwards  from  a  discharge  of 
blood  and  matter  from  the  nose ;  for  this  he  was  sali-  Prolonged 
vated  by  his  friends,  theptyalism  lasting  two  months  ;  ^^''^^ti'^"- 
he  also  had  leeches  applied  to  his  temples.    Some  time 
afterwards,  on  rising  one  morning,  he  discovered  that 
he  could  no  longer  see  with  the  left  eye,  and  within  the  Loss  of 
last  month  the  sight  of  his  right  eye  has  gone  also,  so  ^J^^^^  ^■^^ 
that  he  is  now  completely  blind.    His  digestive  system 
is  in  good  order  and  his  mental  faculties  are  perfect, 
he  has,  however,  lost  the  sense  of  smell.    The  right 
eyeball  protrudes  considerably,  and  the  cornea  is  hazy. 
There  is  a  fistulous  opening  at  the  inner  part  of  the  Fistulous 
left  upper  eyelid,  and  through  this  a  probe  may  be  "P^uing- 
passed  lar  back  into  the  orbit;  no  dead  bone  can  be 
felt.    The  left  eye  is  less  prominent  than  the  right  one, 
and  the  dioptric  media  are  transparent :  the  margin  of 
the  optic  disc  is  ill-defined,  and  like  the  retina  looks 
cloudy ;  the  retinal  vessels  are  of  normal  size.  The 
patient  gradually  became  weaker,  he  was  troubled  with  Cerebral 
severe  pain  in  the  head  and  often  had  attacks  of  obsti-  symptoms, 
nate  vomiting,  but  his  speech  and  mental  faculties  re- 
.mained  perfect.  Soon  after  his  admission  both  eveballs 
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were  observed  to  throb  or  pulsate  in  a  most  remarkable 
manner  after  the  slightest  exertion,  for  instance  on 
rising  in  bed,  the  pulsations  being  syncbronous  with 
those  of  tbe  heart. 

The  boy  died  on  the  18th  February,  and  on  making  a 
post-mortem  examination,  I  found  that  the  whole  of  the 
orbital  plate  of  the  frontal  bone,  and  the  greater  pai-t  of 
the  body  of  the  sphenoid,  had  been  destroyed  by  caries, 
so  that  nothing  but  the  thickened  dura  mater  intervened 
between  the  brain  and  the  tissues  contained  in  the 
orbital  fossa ;  the  pulsation  of  the  globes  was  thus 
easily  accounted  for.  The  optic  nerves  were  softened  and 
destroyed,  but  the  vessels  and  nerves  entering  the 
orbit  were  so  intimately  associated  with  the  diseased 
structures,  that  it  was  impossible  to  dissect  them  out, 
or  determine  their  individual  condition.  The  inferior 
portions  of  the  anterior  lobes  of  the  brain  were  sof- 
tened, but  presented  no  other  morbid  appearances. 

Fistula. — Caries  of  the  walls  of  the  orbit  is,  fortu- 
nately, by  no  means  always  so  destructive  as  in  the 
case  of  this  lad;  the  disease  is  often  confined  to  a 
small  portion  of  the  bones,  and  a  fistulous  opening 
forms  between  this  spot  and  the  skin,  through  which 
a  thin  watery  fluid  constantly  oozes  away,  and  the 
soft  disintegrated  bone  may  be  felt  with  a  probe. 

The  fistulee  thus  formed  in  cases  of  necrosis  and 
caries  are  frequently  more  troublesome  to  cure  than 
the  disease  itself;  the  external  opening  is  maintained 
by  adhesions  to  the  periosteum,  and  thus  a  puckered 
cicatrix  forms,  which  often  leads  to  eversion  of  the 

^■^Fistulous  openings  of  this  kind  are  probably  best 
treated  by  injecting  the  liqueur  villate  of  the  'S'rench 
surgeons,  or  a  similar  preparation,  into  the  fistula 
every  third  or  fourth  day.*  At  first,  the  injection  may 
cause  considerable  pain  and  inflammation,  but  this 
soon  subsides,  and  each  subsequent  injection  causes 
less  irritation.  In  some  of  these  cases  not  only  does 
the  fistula  heal  under  this  treatment,  but  healthy 
action  appears  to  be  excited  in  the  diseased  bone. 

•  ThefollowiDg  is  the  composition  of  the  Liqueur  VllMe,  after 
M.  Notta  :-Liquid  subaceta,te  of  lead  30  parts,  sulpl^^^f.^^^^^X'*^' 
and  sulphate  of  zinc  each  15  parts,  white  vinegar  200  parts.- 
Medico-Chirurgical  Ifevieiv,  ApnJ,  1866,  -p.  bob. 

M.  Ndlaton  also  speaks  in  favour  of  this  practice. 
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INFLAMMATION  OP    THE  ORBITAL  TISSUES. 

Inflammation  of  the  Cellular  Tissue. — The  cellu-  Acute 
lar  tissue  contained  within  the  orbit  is  occasionally  Cellulitis 
the  seat  of  acute  inflammation  and  suppuration,  but 
except  as  a  complication  of  traumatic  cases  or  perios- 
titis this  affection  is  very  rare ;  those  instances  that 
do  occur,  usually  arise  from  the  spread  of  erysipelas  from  the 
to  the  part,  when  the  patient  is  in  a  low  and  weak  gPygf^gi"  g 
condition  of  health.    Under  these  circumstances  the 
eyeball  itself  generally  escapes,  but,  unfortunately,  the 
patient's  sight  is  too  often  much  impaired,  if  not  de- 
stroyed, from  the  extension  of  the  inflammatory  action  may  cause 
to  the  optic  nerve,  as  in  the  case  of  Tait  (p.  50),  or  blindness, 
from  effusion  into  the  retina  and  its  detachment  from 
the  choroid.    Occasionally  the  matter  burrows  into 
the  sheath  of  the  muscles,  deranging  their  action  and 
giving  rise  to  diplopia.    A  much  more  serious  compli- 
cation is  apt  to  occur  in  the  course  of  this  disease,  in 
the  form  of  pyaemia ;  thi'omboses  have  been  observed  or  pytemia. 
in  fatal  cases  of  this  kind,  extending  into  the  sinuses 
of  the  brain,  and  even  into  the  jugular  and  innominate 
veins.* 

The  Symptoms  of  inflammation  of  the  cellular  tissue 
of  the  orbit  are  as  follows  : — The  patient  complains  of 
a  throbbing  pain  in  the  part,  extending  to  the  temple, 
side  of  the  head,  and  frequently  to  the  muscles  of  the 
back  of  the  neck  ;  the  pain  is  sometimes  excruciating, 
and  the  patient  is  usually  feverish  and  restless  ;  if  he  Fever, 
falls  off  to  sleep  he  probably  suffers  from  fearful 
dreams.    The  eyelids  are  swollen  and  of  a  dusky  red  3^^'^';"° 
colour,  the  conjunctiva  becomes  uniformly  congested  colorattou. 
and  chemosed,  and  the  eyeball  is  rapidly  protruded  to 
an  uncertain  extent,  in  consequence  of  the  effusion 
that  takes  place  into  the  cellular  tissue  of  the  orbit. 
This  protrusion  is  peculiar,  in  that  the  globe  is  iisu-  Exophthal- 
ally  thrust  directly  forwards,  and  not,  as  in  periostitis  ™°''* 
and  in  the  case  of  various  tumours,  with  a  certain  de- 
viation from  the  axial  line,  according  to  the  direction 
of  the  compressing  force.    The  cornea  may  remain 
bright  and  clear,  or  it  may  be  that  from  exposure  to 
the  atmosphere,  the  secretions  on  its  surface,  and  that 


•  French  translation  of  Mackenzie's  "  Treatise  on  the  Eve  " 
vol.  iii.  p.  136.  ' 
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of  the  conjunctiva,  form  hard  dark  crusts ;  the  cornea 
becoming  cloudy  from  desiccation  of  its  epithelium, 
necrosis  follows,  and  the  eye  is  destroyed. 

In  the  course  of  ben  or  twelve  days  from  the  com- 
mencement of  the  attack,  we  may  generally  detect  one 
or  more  points  at  which  fluctuation  can  be  felt,  usually 
at  the  lower  and  inner  part  of  the  eyeball.  As  soon 
as  the  pus  has  been  evacuated,  the  pain  and.  swelling 
diminish,  the  eyeball  sinks  into  its  socket,  and  the 
parts  regain  their  normal  position.  But  although  the 
eyeball  may  not  be  directly  destroyed  by  the  inflam- 
matory process,  yet,  as  I  have  before  remarked,  in 
very  many  of  these  cases  the  optic  nerve  is  more  or 
less  involved,  and  is  subsequently  very  apt  to  become 
atrophied  ;  or  necrosis  of  the  bones  of  the  orbit,  or  the 
formatioti  of  extensive  cicatrices,  may  ultimately  lead 
to  atrophy  of  the  globe. 

In  Chronic  Inflammation  of  the  cellular  tissue  of 
the  orbit  the  symptoms  are  less  severe  than  those 
above  described.  The  patients  are  generally  the  off- 
spring of  syphilitic  or  scrofulous  parents,  or  of  old 
and  worn-out  ones. 

The  inflammatory  process  usually  begins  in  the  peri- 
osteum, the  patient  complaining  of  joain  in  the  part, 
which  increases  towards  evening,  probably  extending 
over  the  forehead.  As  the  inflammation  ad^  ances,  the 
cellular  tissue  of  the  orbit  becomes  involved,  the  con- 
junctiva and  lids  are  red  and  swollen,  and  the  eyeball 
is  thrust  forward  to  a  greater  or  less  extent ;  the  pain, 
however,  is  far  less  severe  than  in  acute  inflammation 
of  the  cellular  tissue,  on  account  of  the  gradually  in- 
creasing pressure  to  which  the  parts  are  exposed.  The 
protrusion  of  the  eyeball  in  these  cases  is  often  con- 
siderable, and  as  their  progress  is  slow,  it  is  only  by  a 
careful  study  of  the  collateral  symptoms  that  we  shall 
avoid,  an  erroneous  diagnosis,  the  appearance  and 
symptoms  often  simulating  those  of  malignant  disease 
of  the  orbit.  In  cases,  however,  in  which  a  morbid 
growth  causes  the  eyeball  to  protrude,  its  axis  usually 
deviates  from  its  natural  position,  according  to  the  di- 
rection of  the  pressure  occasioned  by  the  tumour  (see 
Figs.  8  and  9) ;  whereas  in  inflammation  of  the  cellular 
tissue  this  is  not  the  case.  In  doubtful  instances,  we 
may  further  satisfy  ourselves  as  to  the  presence  or  not 
of  pus  in  the  orbit,  by  the  aid  of  a  grooved  needle. 
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taking  care  not  to  run  the  point  of  the  instrument  in 
the  direction  of  the  brain. 

Sir  W.  Lawrence*  mentions  the  case  of  a  child,  ten  Case, 
years  of  age,  brought  to  him  suffering  with  an  affec- 
tion of  the'right  eye,  which  was  said  to  have  existed 
for  a  week.    The  globe  projected  half  an  inch  further 
forward  and  oatward  than'the  left  one.    The  internal 
angle  of  the  eye  and  parts  around  it  were  red  and 
swollen,  and  deep-seated  fluctuation  was  obscurely 
perceptible  in  the  orbit.    A  lancet  was  thrust  three- 
quarters  of  an  inch  deep  into  the  part,  and  out  flowed 
a  dessertspoonful  of  pus.    The  progress  here  was 
rapid,  and  the  wound  healed  in  a  week ;  but  these 
chronic  abscesses  may  even  take  years  to  develope  Duration 
themselves,  as  in  an  instance  recorded  by  Dr.  Mac-  uHceitam. 
kenzie.f 

The  Treatment  of  inflammation  in  the  cellular  tissue 
of  the  orbit  difters  in  no  respect  from  that  of  similar 
affections  in  other  parts  of  the  body.    lu  the  early 
stages  of  the  more  sthenic  forms  of  inflammation  in 
this  situation,  we  may  endeavour,  by  leeches  and  cold  Leeches, 
compresses  constantly  applied,  to  allay  the  irritation  Cold  com- 
goiug  on  in  the  pai't,  and  to  prevent  suppuration  ;  but  P'*^®"'^-''- 
if  this  does  not  succeed,  we  must  then  promote  it  by 
means  of  poultices  and  hot  fomentations.    As  soon  as  Poultices, 
matter  has  formed,  the  abscess  should  be  freely  incised 
and  the  pus  evacuated,  the  poultices  being  continued 
till  the  suppuration  ceases. 

If  the  case  is  complicated  with  eryssipelas,  I  need  stimulants 
hardly 'say  that  antiphlogistics  are  not  to  be  thought  s"pei"J[s_ 
of ;  on  the  contraiy,  the  patient's  strength  must  be  sup- 
ported, the  pulse  and  the  temperature  of  the  body  being 
our  safest  guides  as  to  the  amount  of  nourishment  and 
stimulants  required.    I  have  great  faith  in  the  sesqui-  Tr.  ferri. 
chloride  of  iron  in  these  cases :  fifteen  drops  of  the 
tincture  should  be  given  every  six  hours,  with  as  many 
grains  of  chlorate  of  potash;  it  appears  to  act  by  de- 
termining a  rapid  oxidation  of  the  blood,  and  in  this 
way  the  poisonous  materials,  whatever  they  may  be, 
which  induced  the  attack,  are  destroyed.    Opium,  or  Opium. 
still  better,  the  chloral  hydrate,  will  be  required  to  en-  Ciilorai. 
able  the  patient  to  sleep ;  indeed,  in  the  early  stages 


*  Lawrence  on  "Diseases  of  the  Eye,"  2ud  edit  p.  744. 
t  Mackenzie,  "Di.seases  of  tlic  Eye,"  4tli  edit.  p.  302. 
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of  this  form  of  the  disease,  there  is  no  better  practice 
than  to  give  the  system  rest,  and  at  the  same  time 
support  the  patient's  strength  with  soup  and  stimu- 
lants, administering  also  the  tinct.  ferri  sesquichlor. ; 
we  may  thus  hope  to  ward  off  the  suppurative  stage 
of  the  affection,  or  at  any  rate  promote  its  speedy  ter- 
mination. We  must  bear  in  mind  the  fact,  that  so  long 
as  the  inflammatory  action  lasts,  the  close  proximity 
of  the  parts  to  the  brain  endangers  its  extension  to  the 
cerebral  membranes,  a  complication  Avhich  is  likely  to 
lead  to  the  most  serious  consequences.  I  have  seen 
cases  of  this  kind  in  which  the  patients  had  been  pre- 
viously reduced  by  a  lowering  plan  of  treatment,  a  pro- 
ceeding which  is  always  a  fatal  mistake  in  erysipelas. 

Inflammation  of  the  Capsule  of  Tenon  appears 
occasionally  to  occur  in  rheumatic  subjects ;  in  other 
cases  it  is  said  to  arise  from  injuries  to  the  part,  or  it 
may  be  from  extension  of  erysipelas  from  neighbouring 
structures.* 

Symptoms. — The  subconjunctival  tissue  is  deeply  in- 
jected, but  the  iris  is  healthy,  nor  can  we  easily  account 
for  the  persistent  injection  of  the  vessels  in  question. 
The  patient  complains  of  slight  pain  in  the  eye,  parti- 
cularly when  he  turns  the  eyeball  from  side  to  side, 
but  there  is  no  impairment  of  vision  ;  sUght  protrusion 
of  the  eye  may  occur,  and  the  mobility  of  the  globe  be 
impaired,  so  that  diplopia  may  exist. 

The  symptoms  above  described  usually  disappear 
after  a  time,  and  no  serious  consequences  are  likely  to 
follow,  unless  in  cases  preceded  by  erysipelas,  wten  the 
ojjtic  nerve  is  liable  to  become  involved,  optic  neuritis 
and  atrophy  of  the  papilla  resulting. 

Treatment. — Hot  compresses  generally  give  the 
patient  much  relief,  and  iodide  of  potassium  in  large 
and  repeated  doses  often  appears  to  be  very  serviceable, 
but  as  a  general  rule  in  these  cases  Nature  will  effect 
a  cure,  and  we  may  often  with  advantage  wait  patiently 
for  tliis  result. 


EXOPH- 
TUALMOS. 


ORBITAL  GKOWTHS  AND  TUMOUKS. 

Exophthalmos,  or  proti-usion  of  the  eyeball,  may  be 
conveniently  considered  under  two  heads : — 


*  "Maladies  des  Yeux,"  Wecker,  vol.  i.  p.  696. 
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1st.  Protrusion  of  the  eyeball  arising  from  an  in-  Varieties, 
crease  in  the  contents  of  the  orbit — as,  for  instance, 
from  hypertrophy  of  its  cellular  tissue,  or  the  growth 
of  a  tumour. 

2nd.  From  diminution  of  the  cavity  of  the  orbit, 
by  the  encroachment  of  its  walls  npon  the  eyeball — 
as,  for  example,  in  cases  of  bony  tumours  springing 
from  the  walls  of  the  orbit,  or  from  an  abscess  of  the 
antrum  forcing  the  inferior  wall  upwards.* 

Exophthalmic  Goitue.— Among  the  most  remark- 
able  of  the  affections  of  the  orbit  included  under  the 

GOIXBE. 

first  heading  is  exophthalmic  goitre,  first  described  by 
Dr.  Graves.t  and  more  fnlly  elucidated  by  his  friend 
the  late  Professor  Trousseau,  in  his  admirable  clinical 
lectures.    He  considers  that  exophthalmic  goitre  arises  Nervous 
from  a  neurosis  of  the  sympathetic,  resulting  in  local         °  " 
congestions,  the  proximate  cause  of  which  is  an  altera- 
tion produced  in  the  vaso-motor  apparatus.    "  It  is  a  ^;^^g°^g'^^ 
morbid  entity,  because  it  presents  special  phenomena ; 
palpitation,  and  congestion  of  the  thyroid  gland  and 
of  the  eyeballs.    It  is  a  pathological  variety  of  the 
great  class  of  neui-oses,  with  a  paroxysmal  course, 
and  should  be  regarded  as  entirely  distinct  from  oph- 
thalmos  due  to  organic  diseases  of  the  heart,  while  it 
cannot  be  confounded  with  goitre  proper."^ 

Dr.  T.  Laycock  remarks  that  exophthalmic  goitre  Dr.  Lay- 
occurs  under  a  variety  of  morbid  conditions  of  the  ner- 
vous system.  When  the  exophthalmos  is  symmetrical, 
it  is  spinal,  the  cervical  and  dorsal  regions  of  the 
spinal  cord  being  the  seat  of  the  disease,  together  with 
the  corresponding  cervical  and  dorsal  divisions  of  the 
sympathetic;  but  when  nnsymmetrical,  it  is  due  to 
disease  of  the  trigeminal  gangUon,  and  branches  of  the 
fifth  pair.§  In  either  case  it  seems  probable  that  from 
irritation  of  the  sympathetic,  hypertrophy  of  the  adi- 
pose tissue,  and  dilatation  of  the  veins  of  the  orbit 
occur. 

Exophthalmic  goitre  is  almost  confined  to  the  female 


*  "Maladies  des  Ye\ix,"  Wecker,  vol.  i.  p.  705. 
f  "  (niuical  Lectures,"  p.  587. 

j  "  Lectures  on  Cliuical  Medicine,"  by  A.  Trousseau ;  trans- 
lated by  Dr.  Bazire,  p.  579. 

§  On  the  Cerebro-Spinal  Origin  and  Diagnosis  of  the  Protm- 
sion  of  the  Eyeball,  commonly  called  Anasmic,  by  Dr.  T.  Lay- 
cock  ;  Medico-Chirurgkal  lleview,  J n\y,  18G3,  p.  251. 
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sex.  Out  of  50  cases  referred  to  by  Witliusen,  only 
eight  occurred  in  men,* 

Symjitoms. — The  symptoms  of  this  remarkable  dis- 
ease are,  in  the  first  instance,  great  nervous  irritability, 
a  sensation  of  fulness  in  the  head  and  face,  violent  pal- 
pitation, usually  coming  on  in  paroxysms.  In  the  case 
of  female  patients,  menstruation  generally  becomes 
disordered.  Some  enlargement  of  the  thyroid  gland 
subsequently  occurs,  and  protrusion  of  the  eyeballs, 
alike  on  both  sides,  commences.  This  may  be  very 
gradual  in  its  progress,  and  is  preceded  by  obvious 
changes  in  the  integrity  of  the  muscular  apparatus  of 
the  eyes,  their  axes  being  inverted ;  the  eyes  have  also 
a  remarkable  staring  expression  due  to  retraction  of 
the  upper  eyelid ;  the  lid  fails  also  to  follow  the  move- 
ments of  the  globe  of  the  eye  as  the  plane  of  vision 
rises  and  falls — it  remains  too  much  elevated,  quite  in- 
dependently of  the  exophthalmos.  The  eyeballs  continue 
mobile,  but  may  in  time  become  so  far  protruded  as  to 
prevent  the  patient  from  closing  the  eyelids  over  them. 
In  one  case  mentioned  by  'J'rousseau,  "  the  eyeballs 
were  thrust  out  of  the  orbit ;"  but  this,  of  course,  is  a 
rare  occurrence.  In  other  instances,  the  eyeballs  are 
only  slightly  protruded ;  but  their  lustrous  api^earance, 
the  enlargement  of  the  thyroid  gland,  together  with 
palpitation  and  other  nervous  symptoms,  are  ^jathog- 
nomonic  of  the  disease. 

The  affection  does  not  depend  upon  disease  of  the 
heart;  although  palpitation  exists,  no  structural  changes, 
as  a  general  rule,  can  be  detected  in  this  organ. 

The  patient  complains  of  shortness  of  sight,  and 
difficulty  in  keeping  his  eye  fixed  on  any  one  object,^ 
but  beyond  this  there  is  seldom  any  impairment  of 
vision.  The  ophthalmoscopic  appearances  of  an  eye 
afiected  in  this  way  indicate  congestion  of  the  retina 
and  choroid ;  but  the  dioptric  media  may  remain  trans- 
parent. 

Prognosis. — In  some  cases,  after  a  very  considerable 
interval,  exophthalmic  goitre  gradually  disappears  of 
itself,  the  patient's  general  health  improves,  the  pal- 
pitations and  other  nervous  symptoms  from  which  he 
suffered  abate,  and  the  enlargement  of  the  thyroid 


*  Dublin  Medical  Press,  vol.  xlii.,  July,  ISb'J. 
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gland,  and  protrasion  of  the  eyeballs,  subside.  Sup- 
puration of  the  cornea  and  destruction  of  the  eye  may, 
however,  occur,  from  the  exposure  of  the  uncovered 
cornea  to  the  air,  or  it  may  be  due  to  paralysis  of  the 
•'  trophic  "  fibres  of  the  fifth  nerve. 

Treatment. — From  the  foregoing  history  of  this  re-  Treatment. 
markable  malady,  we  learn  that  it  is  no  mere  local 
affection,  and  the  remedial  measures  we  adopt  must 
therefore  be  mainly  directed  to  restore  the  general 
health;  and  as  the  large  majority  of  cases  occur  in  Promote 
women,  and  are  attended  with  catamenial  derange- 
ment  from  their  commencement,  and  often  with  anasrnia, 
our  treatment  should  be  further  directed  by  attention 
to  these  special  features. 

"We  know  of  no  specific  remedies  which  are  likely  Drues  of 
directly  to  influence  the  course  of  the  disease ;  iron,  i'*"^ 
iodine,  and  almost  every  other  drug,  have  been  employed 
•without  success.  Trousseau  recommends  a  judicious 
use  of  hydropathy,  among  other  measures,  as  likely  to  Hydro- 
improve  the  patient's  general  health  ;  and  he  regards  pathy. 
this  as  being  the  best  and  only  rational  plan  of  treat- 
ment in  such  cases.  A  firm  compress  and  bandage 
may  be  employed  with  advantage,  especially  if  the 
cornea  becomes  at  all  hazy.  Should  the  retraction  of 
the  upper  lid  be  very  marked,  the  following  operation 
may  he  advantageously  performed.  The  horn  spatula 
having  been  introduced  beneath  the  lid  to  be  operated 
on,  a  horizontal  incision  is  to  be  made  through  the 
skin  of  the  lid  above,  and  parallel  to  the  upper  border 
of  the  tarsal  cartilage.  A  portion  of  the  fibres  of  the 
orbicularis  muscle,  and  subjacent  fascia,  is  to  be  divided 
so  as  to  expose  the  levator  palpebrse ;  and  those  fibres 
of  this  muscle  which  pass  over  and  into  the  tarsal 
cartilage  are  to  be  very  carefully  cut  through.  An 
incomplete  ptosis  results,  but  this  gradually  dimi- 
nishes, and  neutralizes  the  retraction  of  the  lid,  if  the 
operation  is  successful.  * 

Cystic  Tumours  growing  within  the  oi*bit  are  Cystic 
another  cause  of  exophthalmos.    In  this  situation,  such  J^q"^'*^ 
tumours  are  usually  attached  to  some  portion  of  its 
bony  wall.     Their  contents  vai'y,  being  sometimes 


*  Compte-Rendu  of  the  Congrh  d' Ophthalmolor/ie^  1867. 


60 


DISEASES  OF  THE  ORBIT. 


Contents 
various. 


Absence  of 
pain. 
Slow 
growth. 


Wuish 
tint. 
Fluctua- 
tion. 

Explore 
wiih  a 
needle. 

Treaiment. 


Eemovo  the 
entire  cyst. 


HXDATIB 


watery  (hygroma),  like  suet  (steatoma),  like  pap  (athe- 
roma), or  like  honey  (meliceris).  As  in  the  case_  of 
ovarian  tumours,  they  often  contain  a  number  of  hairs. 

It  is  almost  impossible,  before  operating,  to  ascertain 
the  connexions  which  many  of  these  cysts  form  with 
surrounding  parts ;  they  sometimes  extend  backwards 
into  the  orbit,  and  even  through  the  optic  foramen,  and 
as  they  are  liable  to  suppurate  at  any  time,  they  may 
excite  dangerous  inflammation  of  the  tissues  contained 
within  the  cranium. 

Symptoms. — Cystic  tumours  in  this  situation  usually 
increase  in  size  very  slowly,  and  without  causing  the 
patient  any  pain  or  much  inconvenience,  until  they 
attain  a  considerable  bulk  and  begin  to  displace  the 
eyeball,  forcing  it  forwards  in  the  opposite  direction 
from  that  in  which  they  grow.  When  they  have  reached 
this  size,  on  everting  the  lids,  the  cyst  may  generally  be 
seen  projecting  from  between  some  part  of  the  orbital 
walls  and  the  eyeball ;  it  has  usually  a  bluish  tint,  and 
fluctuation  may  be  felt  in  it  if  the  cyst  happens  to  have 
fluid  contents.  Folhcular  cysts,  however,  often  enclose 
sebaceous-like  matter,  when  of  course  no  fluctuation 
can  be  detected.  In  doubtful  cases,  we  should  do  well 
to  use  an  exploring  needle  before  deciding  as  to  the 
nature  of  the  disease. 

The  Treatment  to  be  pursued  in  instances  of  this  kmd 
is  by  no  means  so  simple  as  might  at  first  sight  appear. 
It  is  not  advisable  to  puncture  the  cyst  and  let  out  its 
contents,  as  they  are  almost  certain  to  form  agam ;  and 
if  the  cyst  is  a  large  one,  hsemorrhage  may  take  place 
into  it,  and  suppuration  ensue— leading,  perhaps,  to  a 
fatal  result  from  extension  of  the  irritation  to  the 
brain.  The  better  course  is  to  remove  the  cyst  as  far 
as  that  is  practicable.  Should  it  extend  so  deeply  mto 
the  orbit  as  to  prevent  our  taking  it  away  entire,  we 
must  content  ourselves  with  removing  as  large  a  portion 
of  it  as  possible.  To  do  this,  it  is  often  necessary  to 
make  a  free  incision  through  the  eyehd,  behmd  which 
the  tumour  projects;  in  fact,  a  sufficiently  large  mcision 
must  be  made  through  the  Hd  to  expose  the  tumour 
fully,  and  allow  the  cyst  to  be  dissected  away.  Ur, 
if  it  should  seem  more  desirable,  the  outer  canthus 
may  be  sHt  up  and  the  Hd  everted  with  the  same  in- 
tention. .  „  , 
Hydatid  Cysts  of  the  orbit  are  occasionally  met 
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wifh,  and  these,  as  they  increase  in  size,  must  neces- 
sarily displace  the  globe  of  the  eye  to  a  greater  or  less 
extent.  If  the  tumour  projects  between  the  orbital 
walls  and  the  globe  of  the  eye,  it  may  be  felt  as  a  iirm, 
elastic  swelling ;  and  as  it  generally  yields  an  obscure 
sense  of  fluctuation,  the  case  may  closely  simulate  one 
of  chronic  abscess.  A  grooved  needle  will  settle  the 
point ;  a  colourless  limpid  fluid  spouting  out  through 
the  puncture  if  the  tumour  is  caused  by  an  hydatid 
cyst. 

In  these  cases  the  cyst  must  be  opened,  and  the  in- 
eluded  bag,  containing  the  echinococci,  should,  if  pos- 
sible, be  removed ;  this  done,  the  cavity  in  which  it  has 
grown  will  probably  very  soon  close  up  and  cicatrize.* 

Sanguineous  Cysts  are  occasionally  met  with  in  the  SANGuiirE- 
orbit,  either  of  spontaneous  origin,  or  as  the  result  of  ous  Cysts. 
an  injuiy.    It  is  almost  impossible  to  discriminate  be- 
tween a  tumour  of  this  description  and  an  ordinary  cyst, 
unless  by  the  exploring  needle. 

The  symptoms  and  progress  of  these  tumours  differ 
in  no  way  from  those  of  other  cystic  growths  :  as  they 
increase  in  size  they  cause  more  or  less  displacement  of 
the  eyeball,  and  diplopia. 

It  is  seldom  sufficient  simply  to  puncture  a  tumour 
of  this  kind,  and  evacuate  its  contents,  for  the  tumour  Remove 
is  then  almost  sure  to  form  again.    The  whole  of  the  ^^'^  "y^*- 
cyst  should,  if  practicable,  be  removed,  f 

Eecubrent  Fibroid  Tumours  are  not  of  unfrequent  pibbojj, 
occurrence  in  the  oi'bit,  and,  as  far  as  my  expei'ience  Tumours. 
goes,  they  usually  spring  from  the  periosteum  lining 
its  lower  and  inner  angle.    A  fibroid  tumour  of  this 
kind  may  take  a  long  time  to  grow,  and  in  the  first 
instance  may  be  mistaken  for  a  node  ;  but  the  absence  May  be 
of  a  syphilitic  history  and  of  tenderness  in  the  part  mistaken, 
would  lead  us  to  dismiss  the  idea  of  periostitis,  while 
the  smooth  surface  of  the  nodulated  growth  precludes 
the  supposition  of  a  bony  tumour.    As  the  morbid 


*  "A  Treatise  on  the  Principles  and  Practice  of  Ophthalmic 
Medicine  and  Surgery,"  by  T.  W.  Jones,  3rd  edit.  p.  738.  Also 
Australian  Medical  Journal,  No.  10,  p.  243  :  case  reported  by  Mr, 
P.  H.  MacGillivray. 

t  Poland  on  Protrusion  of  the  Eye :  Ophthalmic  Hospital 
Reports,  vol.  i.  p.  24. 
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growth  increases  in  size,  cxopMhalmos,  or  displacement 
of  tlie  eyeball,  occurs,  and  gives  rise  to  diplopia. 

These  tumours  have  often  very  extensive  attach- 
ments to  the  walls  of  the  orbit,  although  they  may  only 
appear  as  a  small,  hard,  and  nodulated  mass  upon  an 
external  examination.  If  allowed  to  remain  undisturbed 
they  continue  steadily  growing,  the  skin  covering  them 
in  coiirse  of  time  ulcerates,  an  open  sore  is  established, 
and  the  patient's  health  gradually  fails.*  When,  there- 
fore, in  such  a  case  our  diagnosis  is  confirmed,  and  all 
idea  of  true  cancerous  disease  excluded  by  the  absence 
of  cachexia  and  of  enlargement  of  the  neighbouring 
glands,  we  need  not  hesitate  strongly  to  advise  an  early 
operation  with  a  view  to  prevent  further  mischief. 

Treaimeni.— Extirpation  of  the  entire  morbid  growth 
is  not  only  desirable,  but  it  is  the  only  remedy  upon 
which  we  can  rely  in  these  cases ;  and  1  would  strongly 
insist  on  the  fact,  that  the  affected  bone  should  be  re- 
moved, as  well  as  the  tumour  and  parts  around  it. 
The  necessary  incisions  must,  of  course,  depend  upon 
the  situation  and  size  of  the  tumour,  and  in  most  cases 
it  is  better  to  sacrifice  the  eyeball  in  the  first  instance, 
rather  than,  in  our  attempt  to  save  it,  to  leave  a  particle 
of  the  tumour  behind.  In  most  cases  also,  we  shall 
have  to  cat  away  a  portion,  and  it  may  be  a  very  con- 
siderable part,  of  the  orbital  walls.  There  is  little  dif- 
ficulty in  detecting  the  rough  and  diseased  bone  after 
the  tumour  has  been  torn  away  from  its  attachments, 
and  the  whole  of  this  denuded  bone  must  be  taken 
away ;  nor  is  there  much  difficulty  or  danger  in  such  a 
proceeding,  unless  the  orbital  plate  of  the  frontal  bone 
is  involved;  but  even  in  that  case,  we  must  not  hesitate 
to  use  the  bone  forceps  freely.  On  more  than  one  oc- 
casion, under  such  circumstances, I  have  removed  apart 
of  the  orbital  plate  of  the  frontal  bone,  and  the  whole 
anterior  part  of  the  inner  and  lower  walls  of  the  orbit, 
with  favourable  results.  In  fact,  I  cannot  call  to  mmd 
an  instance  in  which  I  have  repented  of  domg  too  much ; 
but,  on  the  other  hand,  have  seen  a  recurrent  tumour 
return  more  than  once,  in  consequence  of  an  over- 
anxiety  to  save  the  eye  or  walls  of  the  orbit. 

If  the  bones  are  clearly  not  involved,  I  need  hardly 


*  Medical  Times  and  Gazette,  Keiuarlcs  bj-  Haynes  Walton, 
.  hi.    Jan.  18G5. 
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say  that  we  should  leave  them  alone  ;  but  under  any  Esoharotic 
circumstances  I  think  the  application  of  the  chloride  of  l?^^^''- 
zinc  paste  to  the  wound  immediately  after  the  removal 
of  the  tumour  is  advantageous.  Subsequently  the  part 
may  be  dressed  with  the  carbolic-acid  oil  (one  part  to 
twenty  of  olive  oil). 

If  the  tumour  returns,  we  should  again  attempt  Repetition 
its  removal ;  we  have  a  distinctly  local  disease  to_  deal  ration."''^' 
with,  and  up  to  the  last  are  bound  to  combat  it  on 
this  principle.    Large  doses  of  iodide  of  potassium 
have  been  recommended  as  an  adjunct  to  the  above- 
described  treatment  in  these  cases.* 

S CI R REUS  OF  THK  OuBiT  is,  as  far  as  my  experience  SciitHirus 
goes,  the  most  common  form  of  cancer  m  this  pitua- 
tion.  "We  see  several  fresh  cases  of  this  formidable 
disease  every  year  among  the  patients  in  the  Calcutta 
Hospital,  whereas  the  other  forms  of  cancer  are  rarely 
met  with. 

Diagnosis  — A  satisfactory  diagnosis  between  scir-  Diagnosis, 
rhus  and  the  recurrent  fibroid  tumour  in  the  orbit,  is 
hardly  possible  in  their  early  stages.    I  have  seen  un- 
doubted instances  of  scirrhus,  commencing  as  a  hard 
and  almost  painless  nodule  attached  to  the  bony  walls 
of  the  orbit ;  nevertheless,  this  condition  is  not  of 
common  occurrence.    Scirrhus  in  the  orbit,  as  in 
other  parts  of  the  body,  constantly  spreads  among  Moves  with 
the  tissues  of  the  part  in  which  it  is  seated,  moving  tissues, 
with  them  when  pressed  upon,  and  from  the  com- 
mencement is  usually  attended  with  some  amount  of  Rapid 
pain.    The  morbid  growth  increases  rapidly — there  is  i°'=''<^'''Se. 
a  mai'ked  augmentation  in  its  size  in  the  course  of  a 
few  months,  and  then  pressure  on  it  causes  unmistak- 
able pain.    The  skin  becomes  involved,  and  ulceration  uioeration. 
having  taken  place  we  can  no  longer  be  in  doubt  as  to 
the  nature  of  the  affection,  as  a  small  quantity  of 
matter  scraped  from  the  surface  of  the  tumour,  when 
placed  under  the  microscope,  reveals  to  us  the  hideous  chavactr- 
cells  which  are  chai-acteristic  of  this  terrible  disease.  "sUu  cells. 
The  glands  of  the  neck  enlarge,  and  cachexia  advances  ratal 
with  rapid  strides,  terminating  at  length  in  death.  cachexia. 

Treatmmt.— With  regard  to  the  treatment  of  scir- 
rhus of  the  orbit,  I  am  opposed  to  surgical  interference 


»  J.  Paget :  Holmes's  "  Surgery,"  vol.  i.  p.  506. 
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in  the  first  stages  of  the  disease ;  the  use  of  the  linife, 
I  behave,  accelerates  its  progress,  and  the  chances  are 
infinitely  small  of  our  being  able  to  eradicate  it.  I 
have,  in  the  early  stages  of  scirrhus  of  the  orbit,  re- 
moved the  whole  of  the  structures  contained  within  it, 
leaving  its  walls  entirely  bare,  and  yet  the  disease  has 
speedily  reappeared,  and  run  a  very  rapid  course.  I 
think  it  better,  therefore,  to  leave  the  patient  alone ; 
the  alternative  is  a  fearful  one,  and  it  is  frequently 
most  difficult  to  abstain  from  an  attempt  to  do  some- 
thing for  the  relief  of  the  sufi'erer.*  A  case  of  scirrhus 
of  the  orbit  is  reported  by  Mr.  Lawson,  in  which,  after 
having  excised  the  globe  and  tumour  down  to  the 
orbital  walls,  he  applied  the  actual  cautery  over  the 
surface  of  the  wound,  and  subsequently  filled  the  orbit 
with  strips  of  lint  covered  with  the  chloride  of  zinc  paste. 
The  patient  progressed  favourably,  and  eleven  months 
afterwards  there  were  no  signs  of  the  return  of  the 
disease.f  Oases  of  this  kind  seem  hopeful,  nevertheless 
they  do  not  deter  me  from  pressing  my  opinion  as  to 
the  advisability  of  non-interference  with  the  knife  in 
scirrhus  of  the  orbit.J 

I  have  lately  had  a  case  in  point  under  my  care, 
Earn  Gr.  Bose,  aged  seventy  [case  No.  690  of  1867]. 
This  old  man  has  been  suffering,  for  the  last  twelve 
months,  from  a  morbid  growth  behind  the  outer  part 
of  the  upper  eyelid.  At  first  there  was  some  sHght 
amount  of  redness  of  the  eye,  increased  lachrymation, 
and  pain  in  the  part,  but  he  took  httle  notice  of  these 
symptoms  until  the  tumour  had  increased  to  its  pre- 
sent size.  My  house-surgeon.  Ram  Lall  Dey,  kindly 
got  a  photograph  taken  of  the  patient,  from  which 
rig.  8  is  copied.  . 

On  admission  into  hospital  a  tumour  could  be  dis- 
tinctly felt,  growing  from  the  outer  and  upper  part  of 
the  orbit,  and  pressing  the  eyeball  downwards  and  m- 
wards.    The  sight  of  the  eye  was  perfect,  the  skin  of 


*  TyiTell,  "  Diseases  of  the  Eye,"  vol.  ii.  p.  22o.  Hasner 
observes,  on  the  other  hand,  that  we  are  bound  to  operate,  if  it 
is  possible  perfectly  to  remove  the  neoplasm  ;  this,  however,  is 
the  difficulty  in  these  cases. 

t  Medical  Times  and  Gazette,  Feb.  9th,  186/,  p.  loO; 

i  See  Eemarks  by  Haynes  Walton  on  this  subject :  Medical 
Times,  Jan.  18G5,  p.  87. 
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the  lid  was  not  involved,  and  the  tumour  felt  exactly  Supposed  to 

like  an  encysted  one;  so  much  so,  that  I  determined  to  be  encysted. 

operate.   I  was  the  more  confirmed  in  this  view,  as  the 

man  bad  little  or  no  pain  in  the  part,  and  the  glands 

of  the  neck  were  not  enlarged ;  in  fact,  I  undertook 

the  operation  supposing  I  had  an  encysted  tumour  to 

deal  with. 

Fig.  8. 


The  patient  having  been  put  under  the  influence  of  Operation, 
chloroform,  I  slit  up  the  outer  canthus  and  reflected 
the  upper  eyelid,  so  as  to  expose  the  morbid  growth.  Malignancy 
which  then,  and  not  tiU  then,  I  discovered  to  be  revealed, 
scirrhus. 

The  cancerous  mass  was  attached  to  the  orbital  plate 
of  the  frontal  bone,  and  extended  deeply  into  the  orbit. 
I  removed  the  whole  of  the  tumour,  and  then  applied  Removal, 
the  chloride  of  zinc  paste  to  the  wound,  hojiing  to  save 
the  eyeball. 

p 
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Tlie  clay  aftei*  the  operation  the  cornea  was  opaqne, 
evidently  from  the  effects  of  the  chloride  of  zinc,  and  it 
ultimately  sloughed,  and  the  eye  was  destroyed. 

It  is  useless  my  giving  the  details  of  the  after-treat- 
ment in  this  instance.  The  wound  gradually  healed ; 
but  before  it  had  cicatrized,  the  glands  of  the  neck  be- 
came enlarged,  and  I  doubt  not  the  poor  old  man 
speedily  sunk  from  the  effects  of  the  disease.  Un- 
fortunately, he  was  removed  from  Calcutta,  so  that  I 
am  iinable  to  give  the  particulars  of  the  termination 
of  this  case. 

Epithelial  Cancer  is  but  rarely  met  with  in  the 
orbit.  An  interesting  case  of  the  kind  is  reported  by 
Mr.  Hulke.*  The  disease  made  its  appearance  subse- 
quent to  a  blow  received  on  the  cheek.  Six  weeks 
after  the  accident,  the  patient  presented  much  the 
appearance  of  a  person  suffering  from  an  abscess, 
pointing  at  the  lower  and  inner  angle  of  the  eye.  The 
swelling  was  punctured  several  times,  but  no  matter 
escaped,  the  mass  yielding  only  a  soft  gelatinous  sub- 
stance. The  tumour  gi-adually  increased,  pressing 
upon  the  eyeball  on  one  side,  and  obstructing  the 
nostril  on  the  other.  The  skin  covering  it  was  of  a 
dusky  red  colour,  and  marked  with  sago-grainhke 
dots. 

After  a  time  a  spot  of  ulceration  formed  over  the 
caruncle,  which  bled  rather  freely,  with  some  relief  to 
the  patient;  the  morbid  growth,  however,  continued 
to  increase  in  size,  and  this  was  accompanied  with 
much  pain  in  the  part. 

Mr.  Hulke  removed  the  whole  of  the  morbid  mass, 
which  extended  downwards  into  the  antrum,  and  back- 
wards into  the  left  nasal  passage,  projecting  into  the 
pharynx  through  the  posterior  nares,  so  that  much  of 
the  maxilla,  the  left  nasal  bone,  and  lateral  mass  of  the 
ethmoid  had  to  be  removed.  .,i  v  i 

The  tumour  presented  all  the  characters  of  epitheual 

cancer.  .  •     i    i  i 

The  neio-hbouring  lymphatics  became  involved,  ana 
the  disease  reappeared  in  the  neck.  Ultimately  the 
patient  died,  eight  months  after  the  oiieration. 

Melanosis  {Melanoid  Cancer)  sometimes  attacks  the 


*  Ophthalmic  Hospital  Reports,  vol.  v.  p.  336. 
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contents  of  tlie  orbit.  Dr.  Mackenzie  mentions  two  Mblano- 
instances  of  the  kind.  "When  the  disease  makes  its 
appearance  in  the  orbit,  it  runs  precisely  the  same 
conrse  as  in  any  other  part  of  the  body,  involving  the 
bones  and  other  structures  it  meets  with  in  its 
progress.* 

A  few  days  before  the  case  of  scirrhus  above  de- 


FiG.  9. 


(rrom  a  Photograph.) 


scribed  came  under  my  care,  another  man  presented 
himself  at  the  hospital,  suflFering  from  a  melanotic 
tumour  of  the  orbit : — 

Shaike  Daloo,  aged  thirty-two  (No.  568  of  1867). 
This  individual  states  that  he  had  a  small  tumour  re- 
moved from  near  the  inner  angle  of  the  left  eye,  about 
four  years  ago.    We  can,  unfortunately,  obtain  no 


*  Case  in  point  by  Mr.  J.  Z.  Laurence:  Transactions  of 
Pathological  Society  oj  London^  vol.  xvi.  p,  235 
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clue  to  the  nature  of  this  morbid  growth.  A  year 
after  the  operation  a  tumour  again  began  to  grow  in 
the  same  situation;  it  caused  him  no  pain  beyond  a 
slight  itching  sensation  in  the  part. 

At  present  a  morbid  growth  is  seen  situated  towards 
the  inner  part  of  the  orbit,  Fig.  9.  It  has  evidently 
deep-seated  attachments,  and  feels  hard  to  the  touch ; 
the  skin  is  not  involved.  The  left  eyeball  is  displaced 
by  the  tumour  an  inch  outwards,  and  fully  one  inch 
forwards,  from  its  normal  position;  nevertheless  the 
eye  moves  in  unison  with  the  other  one,  and  its  sight, 
for  both  near  and  distant  objects,  is  perfect.  The 
patient's  general  health  is  good,  and  no  enlargement  of 
the  glands  of  the  neck  exists. 

On  the  15th  of  October,  assisted  by  my  house- 
surgeon,  Ram  Lall  Dey^  I  proceeded  to  remove  the 
morbid  growth,  at  the  same  time  endeavouring  to  save 
the  eyeball.  , 

After  making  the  necessary  incisions  through  the 
skin,  and  exposing  the  tumour,  I  found  that  it  was 
attached  to  the  lower,  and  also  to  the  inner  walls  of  the 
orbit;  I  consequently  removed  not  only  the  morbid 
growth,  but  also  cut  away  a  considerable  part  of  the 
bones  with  which  it  had  been  united.  Lastlj;,  the 
wound  was  filled  with  lint  soaked  in  the  chloride  of 

zinc  paste.  .  r.     .r,  r 

The  cornea  became  hazy  immediately  alter  the  appli- 
cation of  the  paste,  and  was  subsequently  destroyed, 
the  eyeball  collapsing  ;  but  excepting  this  loss  of  the 
eve  the  case  progressed  most  favourably,  and  the 
wound  healed  and  cicatrized.  Four  years  subsequently 
this  patient  returned  to  the  hospital ;  a  small  bleeding 
fungoid  mass  was  growing  from  the  site  of  the  original 
tumour,  the  glands  of  his  neck  were  enlarged,  but  the 
man  appeared  otherwise  healthy,  and,  as  far  as  one  can 
iudge,  may  live  for  some  years  to  come.  The  removal 
of  the  tumour  has  in  this  case  evidently  stayed  the 
progress  of  the  disease,  although  it  has  not  cured  it. 

The  tumour  when  removed  was  a  perfectly  black 
mass,  about  the  size  of  a  small  orange;  it  pi;esented  to 
the  naked  eye,  and  under  the  microscope,  aU  the  charac- 
teristics of  melanoid  cancer. 

Anetjbism  of  the  Ophthalmic  Aeteky  is  said  to  have 
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been  met  with  occasionally.*  The  quick  development 
of  such  a  tumour,  causing  the  eyeball  to  be  consider- 

Protnision 

ably  protruded,  its  pulsating  character,  accompanied  and  pulsa- 
by  an  aneurismal  bruit  distinctly  audible  on  placing 

eyeball. 

the  stethoscope  above  the  supra-orbital  ridge,  together  "  Bruit  de 
with  the  absence  of  symptoms  indicating  any  other  ' 
form  of  disease — these  features  would  appear  to  be 
sufficient  for  the  piirposes  of  diagnosis;  bat  we  shall 
see  hereafter,  that  in  cases  of  this  kind,  we  can  never 
speak  very  confidently  as  to  the  exact  seat  of  the 
lesion. 

The  only  treatment  we  can  adopt,  with  any  hope  of 
success,  for  the  cure  of  an  aneurism  so  situated,  is  to 
apply  a  ligature  round  the  corresponding  common  Ligature  of 
carotid  artery.  We  should  hesitate,  however,  to  have 
recourse  to  so  serious  an  operation,  unless  pressure 
made  upon  the  artery  either  stops,  or  at  any  rate 
lessens,  the  pulsation  of  the  globe.f 

Diffused  Aneurism  has  been  known  to  form  in  the  Diffused 
cellular  tissue  of  the  orbit,  in  consequence  of  an  injury  ;  Aneubism. 
or  spontaneously,  from  disease  and  rupture  of  a  vessel 
and  efi'usion  of  blood  into  the  cellular  tissue  of  the  r^°g  ' 
orbit,  producing  some  slight  exophthalmos.    As  the 
protrusion  of  the  globe  increases,  the  vessels  of  the 
conjunctiva  become  congested  and  swollen,  and  the 
movements  of  the  eyeball  are  diminished.  The  eyeball  Bruit  and 
pulsates,  and  the  arterial  souffle  may  be  heard  in  its  pulsation 
neighbourhood ;   this  is  stopped  if  the  eyeball  be  pressure.'^ 
gently  pressed  back  into  its  socket,  and  the  pulsation 
of  the  globe  ceases  at  the  same  time,  to  be  renewed  the 
moment  the  compressing  force  is  removed.    If  the 
pressure  is  discontinued,  the  eyeball  slowly  protrudes 
to  the  same  extent  as  before  the  compression  was 
made. 

Should  the  symptoms  make  their  appearance  after  Arising 
an  injury  to  the  part,  we  should  be  led  to  suppose  ''""^ 


injury 


*  "Lectures  ou  the  Operative  Surgery  of  the  Eye,"  by  G.  J. 
Guthrie,  p.  1(39  ;  London,  1827.  Where  a  fatal  case  of  true 
aneurism  of  the  ophthalmic  arteiy  ou  both  sides,  preventlDg 
operation,  is  recorded. 

f  Case  of  supposed  aneurism,  by  Dr.  Morton,  successfully 
treated  by  ligature  of  common  carotid :  Ophthalmic  lieview,  vol. 
ii.  p.  198.  Another  case  is  reported  by  Mr.  Poland,  Ophthalmic 
Hospital  Jieports,  vol.  ii.  p.  219. 
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that  an  effusion  of  blood  has  taken  place  in  the  loose 
cellular  tissue  of  the  orbit,  and  that  the  clot,  having 
been  partly  absorbed,  has  left  an  aneurismal  sac  com- 
municating with  the  injured  vessel.  In  other  instances 
similar  changes  are  said  to  have  occurred  after  a  severe 
strain,  probably  not  noticed  by  the  patient  at  the 
time,  but  which  has  caused  the  rupture  of  an  artery 
already  in  a  diseased  condition,  and  thus  given  rise  to 
an  aneurism. 

Cases  of  this  kind  must  necessarily  be  very  difli- 
cult  to  recognise ;  and  it  is  more  by  the  careful  ex- 
clusion of  other  forms  of  disease,  than  by  any  posi- 
tive indications,  that  we  can  arrive  at  a  satisfactory 
diagnosis.  Compression  of  the  carotid  generally 
causes  a  marked  diminution  of  the  bruit,  and  is  some- 
times accompanied  by  fulness  and  pain  in  the  head._ 

The  Treatment  of  false  aneurism  in  this  situation 
will  be  the  same  as  that  of  true  aneurism,  and  consist 
in  tying  the  corresponding  common  carotid  artery.* 
Digital  compression  of  the  carotid  has  proved  useful ; 
in  one  case,  however,  it  was  continued  for  fifty-six 
hours  without  avaH.  It  is  advisable  when  practicable 
under  these  circumstances,  to  raise  the  carotid  and 
compress  it  between  the  fingers.  But  Httle  dependence 
can  be  placed  on  other  measures,  yet  a  remarkable 
case  of  aneurism,  successfuUy  treated  by  the  ad.nnnis- 
tration  of  ergot  and  veratrium,  is  reported  m  the 
Ophthalmic  Review,  vol.  i.  p.  288._ 

Erectile  Tumouks  may  form  m  the  ceUular  tissue 
of  the  orbit ;  they  are  painless,  and  usuaUy  increase 
veiT  slowly,  the  patient's  health  remaming  unim- 
Toaired  As  the  vascular  tumour  augments  m  volume, 
it  causes  more  or  less  exophthalmos,  the  prominent 
eyeball  has  a  pulsating  movement  imparted  to  it ;  tnis 
ceases,  however,  on  gentle  pressure  bemg  made  on  the 
globe  of  the  eye,  which  may  thus  also  .^e  made  to  re- 
cede into  its  normal  position.  The  size  of  the  tumour 
increases  if  the  patient  makes  a  straining  effort  as  m 
crying.    If  the  erectile  tumour  projects  forward  be- 

*  Lam-ence  "Ou  Diseases  of  the  Eye,"  p.  766,  where  two 
rnse^L^ccssfully  treated  in  this  way  are  recorded,  one  by  Mr. 
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neath  the  conjunctiva,  the  colour  and  general  charac- 
ters of  the  morbid  growth  will  be  rendered  more 
apparent. 

Treatment.— K  case  of  this  kind  is  probably  best  Ligature  of 
treated  by  ligature  of  the  carotid  *  unless  the  erectile 
tumour  is  of  small  size ;  we  may  then  be  justified  in 
attempting  to  obliterate  the  vessels,  by  means  of  in- 
jections of  perchloride  of  iron,  or  tannic  acid,  into  the  injections, 
morbid  growth. 

To  the  foregoing  account  of  vascular  tumours  in  the 
orbit,  it  should  be  added,  that  they  are_  very  rarely 
met  with,  and  their  diagnosis  is  at  all  times  difiicult 
and  uncertain.    Oases  of  pulsating,  vascular  protru- 
sion of  the  eyeball,  exhibiting  most  of  the  features  JJ^^fjlL^ 
above  described,  as  characteristic  of  those  afiections,  ° 
sometim'es  present  themselves  ;  but  in  most  of  them  it 
is  doubtful  whether  the  disease  is  really  within  the 
orbit.    Several  cases  of  supposed  orbital  aneurism 
hiave  proved  to  be  of  a  different  nature,  when  the  op- 
■portunity  has  been  afforded  of  correcting  the  diagnosis 
by  a  -post-mortem  examination,  and  hence  the  unavoid- 
able inference  that  others  may  have  had  no  better 
claim  to  be  so  regarded.    Mr.  ISTunneley,  who  has  had 
an  unusually  large  experience  in  such  cases,  believes  Existence 
that  aneurism  within  the  orbit,  whether  true  or  diffuse, 
is  almost  unknown.    He  remarks,  that  in  a  large  ma-  doubted, 
jority  of  instances  of  "  vascular  protrusion  of  the  eye- 
ball, there  is  no  disease  whatever  in  the  orbit ;  the  seat 
of  it  is  mostly  intra-cranial.    The  protrusion  of  the 
eyeball  is  passive,  and  the  other  distressing  symptoms 
are  secondary,  depending  on  obstruction  to  the  return 
of  the  blood  through  the  ophthalmic  vein."t  Cases 
are  recorded  in  which  all  the  symptoms  of  orbital 
aneurism  have  arisen  from  compression  of  the  ophthal- 
mic vein,  preventing  the  passage  of  blood  from  the 
orbit,  as  for  instance,  an  aneurism  of  the  ophthalmic 
artery  near  its  origin.    It  is  satisfactory,  however,  to 
know  that,  whether  the  seat  of  the  tumour  be  within 
the  orbit  or  not,  the  treatment  wiU  be  the  same,  and 


*  Desnian-es  records  a  case  in  which  such  a  tumour  was  re- 
moved, together  with  the  eye,  by  Dupuytren :  "Maladies  des 
Yeux,"  vol.  i.  p.  234. 

t  Medico-Chirtmjical  Transactions,  xlviii.  p.  30.  Previous 
Cases  and  Observations,  vol.  xlii.  p.  167. 
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tliat  ligature  of  the  carotid  has  been  most  successfully 
practised  under  these  circumstances.* 

A  case,  which  forcibly  illustrates  Mr.  Nunneley's 
obsei-vations,  has  been  recorded  by  Mr.  Hulke.f  The 
patient,  five  months  after  receiving  a  blow  on  the  left 
side  of  the  head,  presented  all  the  capital  signs  of  an 
orbital  aneurism — fulness  of  the  left  orbital  region — 
protrusion  and  pulsation  of  the  eyeball — a  distinct 
sibilant  bruit  heard  extensively  in  the  neighbourhood. 
The  common  carotid  artery  was  tied,  but  the  patient 
subsequently  died,  and  on  making  a  post-mortem  ex- 
amination, phlebitis  of  the  cavernous,  transverse,  cir- 
cular, and  petrosal  sinuses  was  discovered. 

Bony  TujMOtjks  oi?  the  Orbit  may  grow  from  any 
part  of  the  walls  of  the  orbit ;  they  almost  invariably 
present  a  nodular  form,  and  are  of  an  ivory-lilce  texture. 
Sir  James  Paget  is  of  oj)inion  that  they  usually  grow 
from  the  diploe  or  neighbouring  sinuses,  as  isolated 
or  narrowly  attached  masses  ;  their  tendency  being  to 
extend  in  all  directions. 

The  Symptoms  to  which  an  exostosis  in  the  orbit 
gives  rise,  will  vary  somewhat  witli  its  position,  and 
the  rate  at  which  it  grows.  The  globe  of  the  eye  is 
pushed  forwards  before  the  morbid  growth,  and  pro- 
trudes to  a  greater  or  less  extent  from  its  socket. 
Pain  is  by  no  means  a  prominent  symptom  in  these 
cases,  and  frequently  we  hear  no  complaints  of  _  it 
from  the  patient.  As  soon  as  the  tumour  attains 
a  considerable  size,  it  may  be  felt  as  a  hard, 
rounded,  or  speculated  mass  attached  to  the  bone, 
sometimes  by  a  broad  base,  at  other  times  pedun- 
culated. 

Treatment. — It  is  seldom  possible  to  remove^  these 
bony  tumours  of  the  orbit,  in  consequence  of  their  ten- 
dency to  penetrate  into  the  skull.  Nevertheless,  in- 
stances have  been  recorded  in  which  tumours  of  the 
kind  have  been  cured  by  nature,  the  ivory-like  mass 
sloughing  away;  and  it  may  be  well,  as  Sir  James 
Paget  remarks,  to  expose  tumours  of  this  description,  by 
making  incisions  through  the  soft  parts  covering  them, 


*  See  a  recent  case  by  Mr.  Bell,  Ed.  Med.  Jour.,  July,  1867. 
t  Ophthalmic  Hospital  Reports,  1859-60,  vol.  n.  p.  6. 
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and  applying,  if  need  be,  escliarotics  to  the  surface  of 
tlie  bone.* 

Exophthalmos  from  Compression  op  the  Orbit, —  compees- 
Tbe  cavity  of  the  orbit  may,  as  I  have  before  _  re- sion  of 
marked,  be  encroached  upon  by  pressure  from  with- 
out as  well  as  by  growths  from  within.    In  some 
remarkable  cases  of  chronic  hydrocephalus,  the  accu-  nydro- 
mulation  of  fluid  within  the  cranium  has  been  known  cephalic, 
to  force  the  orbital  plate  of  the  frontal  bones  down- 
wards and  forwards,  causing  the  eyeballs  to  protrude 
so  far  from  their  sockets  as  to  prevent  the  lids  from 
closing  over  them.  It  would  be  useless  to  dwell  longer 
on  the  description  of  such  cases  as  these,  as  their  na- 
ture must  be  at  once  apparent. 

From  Diseases  of  the  Frontal  Sinuses. — Distension  Distension 
of  the  frontal  sinus  is  generally  caused  by  a  blow  on  ^^f^*'^^ 
the  face  which  has  fractured  some  of  the  anterior  eth-  ginus, 
moidal  or  frontal  cells,  and  so  induced  a  closure  of  the 
infundibulum,  preventing  the  escape  of  mucus  from 
the  sinus  into  the  nares.    The  secretion  of  the  frontal 
sinus  being  in  this  way  retained,  gradually  accumulates 
and  expands  the  sinus,  often  to  a  very  considerable 
extent.    If  the  malady  can  be  traced  to  no  accident, 
we  may  assume  that  closure  of  the  infundibulum  has 
taken  place  as  a  result  of  disease.    The  symptoms  Symptoms, 
may  be  either  those  of  active  inflammation,  or  of  a 
chronic  character  :  in  the  former  case  the  patient  com- 
plains of  great  pain  over  the  brow  and  root  of  the  nose, 
the  frontal  sinus  becomes  rapidly  distended  with  pus 
and  may  burst,  the  pus  finding  an  exit  into  the  nose  or 
upper  part  of  the  orbit.    When  the  latter  accident 
occurs,  the  abscess  protrudes  from  the  inner  and  upper  Displace- 
part  of  the  orbit,  pushing  the  eye  in  the  opposite  ment  of 
direction.    The  upper  lid  is  much  inflamed,  and  the 
protrusion  is  very  tender ;  fluctuation  may  ultimately 
be  felt  in  it. 

In  chronic  cases  of  this  disease  there  may  be  little 
or  no  pain,  or  other  symptom  of  inflammation ;  but  the 
gradual  formation  of  a  tumour,  at  the  upper  and 
inner  part  of  the  orbit,  protruding  the  eyeball  down- 
wards, outwards,  and  forwards.  The  disease  is  usually 
confined  to  one  sinus,  but  may  attack  both. 


*  Paget's  "Lectures  on  Surgical  Pathology,"  3vd  ed.  p.  &36. 
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If,  from  the  bulging  condition  of  the  frontal  bone 
and  jDain  in  the  part,  we  are  led  to  believe  that  the 
sinus  is  so  distended  with  fluid,  it  will  be  advisable  to 
cut  through  its  bony  walls  and  allow  the  pent-up 
matter  to  escape.* 

Mr.  Lawson  recommends  the  following  proceeding 
in  cases  of  this  description  : — "  A  single  curved  in- 
cision parallel  with  the  fold  above  the  lid  is  to  be 
made  over  the  most  prominent  part  of  the  tumour, 
and  having  by  a  little  dissection  exposed  its  surface, 
the  scalpel  should  be  phmged  into  it,  and  an  open- 
ing made  to  the  extent  of  the  incision.  The  index 
finger  of  the  right  hand  is  now  to  be  pushed  into  the 
sinus  through  the  wound,  to  ascertain  the  size  of  the 
cavity  and  if  there  is  any  necrosed  or  carious  bone. 
Whilst  thus  exploring  the  sinus,  the  little  finger  of  the 
left  hand  should  be  passed  up  the  corresponding  nostril, 
and  an  endeavour  made  to  find  out  the  spot  at  which 
the  tip  of  the  finger  in  the  sinus  will  approximate 
most  closely  the  end  of  the  one  in  the  nose.  After  a 
little  search  it  will  be  found  that  at  one  part  the 
'fingers  will  almost  meet,  there  being  only  a  thin  plate 
of  bone  between  them.  Having  gained  this  infor- 
mation, the  finger  in  the  frontnl  sinus  is  to  be  with- 
drawn, but  that  in  the  nostril  is  to  be  retained  in  situ 
to  act  as  a  guide  to  the  gouge  or  elevator,  which  is  to 
be  passed  into  the  sinus  and  made  to  force  a  passage 
into  the  nose  through  the  lamina  of  bone  on  which 
the  tip  of  the  little  finger  is  resting. 

"A  commuification  between  the  frontal  sinus  and 
the  nose  having  been  thus  established,  an  india- 
rubber  drainage  tube,  with  holes  cut  at  short  dis- 
tances, is  to  be  introduced,  one  extremity  of  which 
is  to  be  afterwards  fastened  on  the  forehead,  whilst 
the  other  end  protrudes  slightly  from  the  nostril. 
The  easiest  way  of  introducing  the  drainage  tube 
is  to  pass  a  probe  with  an  eye  up  the  nostril  and 
out  of  the  wound,  and  having  fastened  the  tube  to  it  by 
means  of  a  piece  of  string,  to  draw  it  back  again  through 
the  nose.  The  object  of  the  drainage  tube  is  to  keep  the 


*  See  the  report  of  a  case  in  which  this  operation  was  success- 
fully performed  by  J.  W.  Hulke  :  OpJiilialmic  Hospital  Beports, 
vol.  iv.  p.  176.  Also  Lawson  on  "Diseases  and  Injuines  of  the 
Eye,"  p.  312. 
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channel  between  the  two  cavities  from  closing,  and  to 
enable  the  attendant  to  wash  out  the  frontal  sinus  at 
least  twice  a  day  with  some  astringent  and  disin- 
fectant solution.  For  the  latter  purpose  the  lotio 
alum,  .cum  zinc,  sulph.,  or  the  lotio  acid,  carbohc.  may 
be  injected  with  a  glass  syringe  through  one  of  the 
openings  at  the  upper  extremity  of  the  tube.  The 
drainage  tube  should  be  worn  for  five  or  six  months,  or 
until  all  discharge  from  the  nose  has  ceased.  The 
results  of  these  cases  when  thus  treated  are  usually 
most  satisfactory." 

Hydatid  cysts  and  polypi  have  occasionally  been  Hydatids 
met  with  distending  the  frontal  sinus.*        _  "°  ^P'* 

From  Diseases  of  the  Antrum. — The  orbital  fossa, 
however,  is  more  frequently  encroached  upon  from 
below,  than  from  any  other  direction,  in  consequence 
of  malignant  growths,  or  the  accumulation  of  fluid 
within  the  antrum,  forcing  the  orbital  plate  of  the 
maxillary  bone  upwards. 

Abscess  of  the  antrum  or  an  accumulation  of  its  antru,n.°*^ 
natural  secretion  from  closure  of  the  passage  leading 
into  the  nose,  may  distend  the  walls  of  this  cavity  to 
such  an  extent,  that  the  hard  palate,  cheek,  and  orbital 
plate  of  the  bone  are  thrust  outwards ;  and  in  this  way 
the  orbital  fossa,  may  be  so  far  encroached  upon,  as  to 
occasion  some  protrusion  of  the  eyeball. 

A  polypus  growing  from  the  walls  of  the  antrum,  or  Polypus, 
from  the  nostril,  may,  by  its  gradually  increasing  size, 
so  far  displace  either  the  inner  or  inferior  wall  of  the 
orbit,  as  to  lessen  the  dimensions  of  the  orbital  fossa. 
In  these  cases  the  distortion  of  the  face  will  render  the 
diagnosis  comparatively  easy;  mistakes  however  do  Dia^osis. 
occur :  Mr.  Poland  relates  an  instance  in  point ;  he 
says,  "  Only  a  short  time  back  there  was  a  case  where 
excision  of  the  eyeball  was  actually  proposed  for  this 
affection,  when  it  was  discovered  that  the  protrusion 
was  due  to  an  abscess  in  the  antrum,  which  was 
opened,  and  the  eye  saved  and  resumed  its  natural 
place."t  Such  a  history  as  this  shows  a  want  of  fore- 
thought and  consideration  against  which  it  is  im- 
possible to  arm  individuals,  however  profuse  or  prac- 
tical our  rules  may  be. 


*  Mackenzie  "  On  Diseases  of  the  Eye,"  3rd  edit.  pp.  55 — 58. 
^  Ophthalmic  Hospital  Reports,  vol.  i.  p.  22. 
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The  following  table  drawn  up  by  Mr.  Poland  exhibits 
the  causes  of  protrusion  of  the  eyeball.  {Oj^h.  Hasp. 
Bep.  vol.  i.  p.  22.) 


1.  Congenital 


2.  In  the  eye  itself 


3.  Within  orbit 


4.  External  to  orbit- 


1.  Real  protrusion. 

2.  Apparent— from  shortening  of  levator  pal- 
pebra;  and  lids. 

1.  Inflammation  of  globe,  ophthalmitis. 

2.  Phlebitic  ophthalmitis. 

3.  Hydrophthalraos. 

1 1.  Scrofulous. 
I  2.  Enceplialoid. 

4.  Tumours  in  eye  ■<  3.  Melanotic. 
4.  Osseous  degeneration. 

\5.  Hydatid. 

1.  Inflammation  of  cellular  tissue — idiopathic 
and  traumatic. 

2.  Suppuration  and  abscess. 

3.  Erysipelatous  and  phlegmonous  inflamma- 
tion. 

4.  Foreign  bodies. 
6.  Excess  of  development  of  fat. 

/ 1.  Encysted. 

6.  Tumours   .  .      |  Kptloid. 

1 4.  Osseous. 

7.  Aneurism  and  effusions  of  blood. 

8.  Veuous  congestion ;  exophthalmic  goitre. 

9.  Paralysis  of  muscles  of  eyeball — ophthalmo- 
plegia. 

\  10.  Spasm  of  muscles  of  eyeball,  as  in  tetanus. 

1.  Above— Nodes,  hydrocephalus,  fungus  of 
dura  mater,  polypi  in  frontal  cells  and  dis- 
eases thereof,  tumours  of  brain,  inflamma- 
tion and  diseases  of  lachrymal  gland. 

2.  Below — Diseases  of  the  antrum. 

3.  Internal — Nasal  polypi  and  tumours. 

4.  External— Exostosis. 

5.  In  front— Contraction  of  lids,  and  eyes  slip- 
ping through,  hernia  oculi. 


DISLOCATION  OF  THE  EYEBALL. 

Dislocation  of  the  eyeball  is  said  to  exist,  when  the 
eye  has  been  forced  out  of  the  orbit,  beyond  the  fibrous 
layer  of  the  eyelids,  as  for  instance  by  a  foreign  body 
being  thrust  between  it  and  the  orbital  walls.  I  saw 
an  instance  of  this  kind  not  long  since.  The  jjatient 
was  a  sailor,  and  in  a  quarrel  with  a  comrade  had  had 
his  left  eye  gouged  out.  The  eyeball  was  hanging 
down  on  the  poor  fellow's  cheek,  and  as  the  whole  of 
the  tissues  at  the  posterior  part  of  the  eyeball  had  been 
torn  from  their  attachments,  and  with  them  appa- 
rently the  optic  nerve,  it  was  useless  attempting  to 
save  the  eye. 
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Cases  are  on  record,  however,  where  an  eye  has  been  Where  the 
dislocated,  the  patient,  for  the  time  being,  liaving  ^^j^Jfg^^^ 
entirely  lost  his  sight,  bnt  on  the  eye  being  replaced  in 
its  socket  vision  has  been  restored  *    Except  therefore 
in  cases  where  we  have  evidence  that  the  optic  nerve 
has  been  divided,  it  will  be  well  to  separate  the  eyelids  Replace  the 
and  restore  the  dislocated  eye  to  its  socket.    A  firm 
compress  and  bandage  should  subsequently  be  applied  ^  PPji^-e^gs, 
over  the  closed  eyeUds,  so  as  to  keep  the  eyeball  in  its 
place.    If  at  the  end  of  four  or  five  days  the  patient 
has  no  perception  of  light,  it  will  be  advisable,  if 
practicable,  to  examine  the  eye  with  the  ophthal- 
moscope, and  should  the  retina  be  detached  from 
the  choroid,  or  the  optic  disc  atrophied,  it  would 
be  useless  attempting  to  save  the  eye,  and  better 
to  extirpate  it  at  once,  substituting  an  artificial  eye, 
supposing  the  patient  can  afi'ord  the  luxury  of  orna-  move  the 
mentation.  eye. 

If,  on  the  other  hand,  the  patient  has  the  least  per- 
ception of  light  in  the  injured  eye,  four  or  five  days 
after  the  accident,  we  must  retain  it  in  its  place  by  a 
pad  and  bandage  for  three  weeks  or  so.  The  firmer 
the  compress  can  be  worn  the  better,  the  eyeball  being 
forced  back  into  the  orbit  by  this  means,  and  giving 
the  divided  muscles  the  best  opportunity  of  forming 
adhesions  near  the  anterior  part  of  the  eyeball,  sa  as 
to  reduce,  as  far  as  possible,  the  amount  of  exophthal- 
mos and  diplopia  which  must  result  from  an  accident 
of  this  kind. 


EXTIUPATION  OF  THE  EYEBALL. 

Extirpation  of  the  eyeball  maybe  rendered  necessai-y  Extiepa- 
by  the  presence  of  foreign  bodies  in  the  eye,  or  other  ^ 
injuries ;  by  staphyloma,  sympathetic  irritation,  and 
other  diseases.     The  operation  is  j)erformed  as  fol- 
lows : — 

The  patient  having  been  laid  on  the  operating  table  Oper;itioii. 
and  chloroform  administered,  a  stop  speculum  or  re- 
tractors are  introduced,  so  as  to  keep  the  eyelids  well 
apart.    A  fold  of  conjunctiva  having  been  laid  hold  of 
with  a  pair  of  toothed  forceps,  the  mucous  membrane 


*  Mackenzie  "  On  Diseases  of  the  Eye,"  third  edition,  p.  13. 
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Extirpation,  and  capsule  of  Tenon  are  to  be  divided  completely  round 
the  cornea,  with,  a  pair  of  slightly  curved  scissors,  so 
as  freely  to  expose  the  sclerotic ;  the  straight  and 
oblique  muscles  are  then  to  be  divided  close  to  their 
insertion  into  the  sclerotic,  with  a .  few  strokes  of  the 
scissors  ;  this  manoeuvre  is  facilitated  by  dragging  the 
eyeball  in  the  opposite  direction  to  that  of  the  muscle 
whose  tendon  we  are  about  to  divide.    The  globe  being 

thus  separated  from 


Haemor- 
rhage 
trifling. 


Aftcr- 
treatmeut. 


Fig.  10. 


(From  Stellwag  v.  Carion.) 


its  muscular  attach- 
ments is  to  be  seized 
and  drawn  slightly 
forward ;  the  curved 
scissors  may  then  be 
passed  behind  it 
(Fig.  10),  and  the 
optic  nerve  divided, 
together  with  any 
other  structures 
which  prevent  our 
entirely  removing 
the  eyeball. 

As  a  general  rule 
there  is  but  slight 
bleediug  after  this 
have  to  be  tied,  but 
case  of  hemorrhage. 


operation,  and  no  arteries  will 
it  is  well  to  have  ice  at  hand  in 
The  stop  speculum  having  been  removed,  cold-water 
dressing  is  to  be  applied  over  the  closed  eyelids,  and 
retained  there  with  a  light  bandage.  The  use  of  sutures 
to  bring  the  edges  of  the  conjunctival  wound  together 
is  by  no  means  necessary ;  and  as  a  general  rule  com- 
presses of  lint  or  sponge  inserted  within  the  orbit  after 
the  removal  of  the  globe  are  unnecessary,  and  are  not 
consequently  to  be  employed  unless  in  exceptional 
cases  to  stop  haemorrhage. 

The  subsequent  treatment  of  these  cases  is  usually 
very  simple  :  the  parts  must  be  kept  clean,  and  to  do 
this  properly  it  will  be  necessary  to  open  the  eyelids 
from  time  to  time,  and  syringe  out  the  wound  with  a 
little  tepid  water,  or  weak  solution  of  carbohc  acid. 
Should  inflammation  of  the  cellular  tissue  of  the  orbit 
supervene,  it  must  be  treated  upon  the  principles  I 
have  already  laid  down  on  this  subject. 

It  will  be  noticed  that  in  this  operation  the  globe  ot 
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,  the  eye  is  removed  from  within  the  capsule  of  Tenon  *  Capsule  of 
*  (see  fig.  1,  p.  1)  without  wounding  the  cellular  tissue 
of  the  orbit ;  the  muscles,  nerve,  and,  in  fact,  the  at- 
tachments of  the  eyeball  being  divided  close  to  the 
sclerotic.  Should  the  patient  wish  for  an  artificial  eye, 
the  contracted  capsule  of  Tenon,  with  the  muscles  at- 
tached to  it,  forms  a  very  good  stump  upon  which  the 
glass  eye  may  rest. 

AuTiFiciAL  Eyes. — An  artificial  eye  is  made  of  a  ^''"^^^g 
hoUow  hemisphere  of  enamel,  colonred  so  as  to  resemble 
the  front  of  the  other  eye. 

It  was  formerly  the  practice  in  removing  the  globe  Advan- 
of  the  eye  to  cut  wide  of  the  sclerotic,  and  in  fact  to  ^f^e,.°' 
take  away  the  greater  part  of  the  contents  of  the  orbit,  praotice. 
One  of  the  advantages  of  the  operation  of  excision,  as 
now  performed,  is,  that  the  capsule  of  Tenon,  with  the 
attachments  of  the  muscles,  is  left  in  the  orbit,  and  improved 
forms  a  moveable  stump  upon  which  an  artificial  eye  stumps, 
may  rest,  and  thus  move  in  harmony  with  the  sound 
one.  A  still  better  support  is  afforded  by  Mr.  Critchett's 
operation  of  abscission,  to  be  hereafter  described.  {See 
chap,  viii.) 

In  some  cases,  after  the  eye  has  been  destroyed  by 
purulent  conjunctivitis  or  other  causes,  we  may  with 
advantage  fit  an  artificial  eye  over  the  atrophied  eye- 
ball. 

Care  is  necessary  in  adapting  the  artificial  eye  to  the  Adaptation 
requirements  of  individual  cases,  and  this  can  best  be  *o  stump, 
done  by  the  manufacturer ;  or  a  cast  of  the  outer  part 
of  the  orbit  may  be  made  and  forwarded  for  his 
guidance. 

Under  any  circumstances,  the  false  eye  should  not  be 
worn  until  all  infiammation  and  irritation  have  disap- 
peared. 

In  introducing  it,  the  upper  eyeHd  must  be  raised,  How  in- 
and  while  the  patient  looks  downwards,  the  upper  t'^o'^^'-'ed. 
border  of  the  artificial  eye  should  be  pushed  beneath 
the  lid,  which  is  then  allowed  to  fall :  and  the  lower 
one  being  in  turn  depressed,  a  little  manipulation  is 
sufficient  to  make  the  remaining  portion  of  the  eye  slip 
into  the  lower  palpebral  sinus. 


*  "Lchrbuch  der  praktischen  Augenheilkuude."  Von  K. 
Stellwag  von  Oarion.   Wien,  18t)4,  p.  653. 
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How 
removed. 


In  removing  the  artificial  eye,  the  lower  lid  must  be 
everted,  and  the  thumb-nail,  or  the  point  of  some  in- 
strument, may  be  introduced  under  the  lower  edge  of 
the  eye ;  it  is  thus  lifted  away  from  the  remains  of  the 
globe,  and  falls  down  into  the  open  hand,  or  upon  a 
soft  cushion  ready  to  receive  it. 

After  being  withdrawn,  the  artificial  eye  should  be 
dipped  in  water  and  cleansed.  Under  any  circum- 
Precautions.  stances  it  is  liable  to  get  corroded  and  rough_  in  course 
of  time,  and  then  sets  up  much  conjunctival  irritation. 
Whenever  this  is  the  case,  or  if,  independently  of 
changes  in  the  surface  of  the  glass,  it  causes  the  pa- 
tient any  inconvenience,  it  should  not  be  worn ;  other- 
wise it  may  excite  dangerous  sympathetic  irritation  in 

the  other  eye.  j  .    •  -uj. 

The  artificial  eye  should  always  be  removed  at  night, 
and  only  worn  at  first  for  a  few  hours  during  the  day. 


JNrl/AMMA- 

Rare. 


May  spread 
to  cellular 
tissue. 


Pain. 

Congestion. 

Di' placed 
globe. 


Soppura- 
tiou. 


DISEASES  OF  THE  LACHHYMAL  GLAND. 

iNFiiAMMATioN  OF  THE  Lachrtmal  Gland  may  be 
either  acute  or  chronic;  the  foi-mer  is  an  afi"ection 
seldom  met  with.  Chronic  inflammation  of  the  gland 
is  also  a  very  rare  form  of  disease,  occasionally  seen 
among  people  affected  with  scrofula.  The  secluded 
position  of  this  gland  preserves  it  from  injuries  by 
direct  violence ;  on  the  other  hand,  it  favours  the  pro- 
nagation  of  inflammatory  action  from  the  gland  to  the 
connective  tissue  around;  and  it  is  thus  frequently 
impossible  to  distinguish  a  case  of  inflammation  ot  the 
gland  from  one  of  general  inflammation  of  the  cellular 

tissue  of  the  orbit.  ,  .      ^  j  + 

Symptoms.— The  patient  complams  of  a  severe  dart- 
ing or  shootin  g  pain  in  the  orbit,  extending  over  the 
forehead  and  side  of  the  head  :  the  conjunctiva  and  eye- 
lids become  intensely  congested  and  much  swollen,  the 
ij-lobe  of  the  eye  being  pressed  downwards  and  torwards, 
or  inwards  and  backwards.  These  syniptoms  are 
usually  accompanied  with  fever  If  the  ^"ij^^^^jf  g 
action  advances,  fluctuation  wil  soon  be  felt  at  the 
upper  and  outer  part  of  the  orbit,  and  alter  a  time 
matter  will  burst  through  one  or  more  openings  m  the 
upper  eyelid,  and  the  abscess  having  dischaiged  its 

contents!  the  swelling  and  -fl^---^-°.gS^,^f^^^^^^^ 
side.    It  sometimes  happens,  however,  that  the  perios 
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teum,  and  subsequently  the  bone  in  tbe  immediate 
vicinity  of  the  gland  become  involved,  in  which  case  a 
fistula  forms,  and  remains  open  so  long  as  the  diseased 
action  in  the  bone  continues. 

Treatment. — In  acute  inflammation,  we  may  endea-  Treatment. 
vour,  in  the  early  stages  of  the  disease,  to  prevent 
suppuration  by  leeches  and  the  application  of  cold  ^^^'^'^^^^^ 
compresses  to  the  part ;  subsequently,  if  suppuration  ^" 
appears  inevitable,  hot  poultices  should  be  applied  and  Poultices, 
changed  every  two  hours.    It  will  generally  he  advi- 
sable to  administer  morphia  to  allay  the  constitutional  Opium, 
irritation,  and  the  usual  diaphoretic  mixture  may  be 
given  if  febrile  symptoms  are  present.    The  earlier  an 
abscess  in  this  situation  is  opened  the  better :  a  free 
incision  must  therefore  be  made  in  the  gland,  as  soon  Incision, 
as  fluctuation  can  be  detected. 

Hypehtrophy  of  the  Lachrymal  Gland  is  an  afiiec-  Htpee- 
tion  almost  peculiar  to  young  people,  the  subjects  of  a  tbopht. 
scrofulous  diathesis.  Probably  one  of  the  first  symptoms  Scroailous. 
of  which  the  patient  complains  is  a  certain  amount  of 
double  vision,  from  the  impeded  motion  of  the  eye,  con-  Double 
sequent  on  the  enlargement  of  the  gland.    On  exami-  '^i^'o'i- 
nation,  the  hypertrophied  gland,  which  may  grow  to  a 
very  considerable  size,  will  be  felt  behind  the  outer 
part  of  the  upper  eyelid,  and  might  be  mistaken  for  a 
malignant  growth,  but  it  is  painless,  and  increases  in  Slow  and 
bulk  with  remarlcable  slowness.*  In  the  course  of  time  growth! 
the  glandular  swelling  may  gradually  decrease  and  dis- 
appear as  it  came,  or  it  may  suppurate,  and  a  chronic  May  sup- 
abscess  result,  the  discharge  from  which  frequently  pupate, 
lasts  for  months,  causing  the  patient  much  annoyance, 
but  little  or  no  pain. 

In  treating  cases  of  hypertrophy  of  the  lachrymal  Iodide  of 
gland  we  must  depend  chiefly  upon  good  food,  fresh  air,  |Jo^-iiver 
and  cod- liver  oil,  and  the  iodide  of  iron,  in  the  hope  of  oil. 
promoting  the  absorption  of  the  tumour.    Cases  may 
arise  in  which  it  may  seem  advisable  to  excise  the 
gland.f  If  suppuration  should  occur  we  must  open  the 
abscess  as. soon  as  possible. 

FisTULiE,  AND  Loss  OF  THE  Gland. — In  some  cases  Fistula. 
the  entire  gland  is  destroyed  from  the  efi'ects  of  in- 


*  Tyrrell  "On  the  Eye,"  vol.  i.  p.  504. 
t  An  instance  of  this  kind  will  be  found  in  the  Ophthalmia 
lieview,  vol.  1.  \).  163. 
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Treatment 
of  fistula. 


By  caustics  j 
or  opera- 
tion. 


Lachrymal 
gland  not 
essential. 


fibro- 
plastic 
growth. 


Cancer. 


Question 
removal. 


flammation.  I  have  met  witli  more  than  one  instance 
in  which  this  had  occurred,  the  space  which  the  gland 
had  occupied  being  felt  through  a  fistulous  opemng. 
Patients  under  these  circumstances  have  consulted  me 
on  account  of  the  fistula,  and  not  from  any  strikmg 
symptoms  due  to  the  absence  of  the  gland.  These 
fistulse  are  most  difficult  to  close,  a  small  portion  oUhe 
gland  probably  remaining,  from  which  a  dram  of  tiuid 
takes  place.  The  best  plan,  after  trying  the  effects  of 
caustics  {vide  p.  52)  is  to  cut  down  upon  the  remains 
of  the  gland  through  the  upper  eyeUd,  and  remove  it,  and 
then  to  smear  the  surface  of  the  cavity  it  had  occupied 
with  solid  caustic,  so  as  to  excite  sufficient  inflamma- 
tion in  the  part  to  close  the  cavity  and  with  at  the 

fistula.  .      .  n  .    n    T  -j-i. 

It  will  be  well  to  bear  m  mmd,  m  dealing  with  cases 
of  lachrymal  disease,  that  the  surface  of  the  conjunc- 
tiva depends  principally  for  its  moisture  upon  the  se- 
cretion from  the  conglomerate  and  conjunctival^  glands, 
and  not  upon  the  lachrymal  gland.  Hence,  m  cases 
where  the  secretion  of  the  gland  is  abnormally  great 
(epiphora),  causing  a  constant  flow  of  tears  oyer  the 
cheeks,  other  means  of  treatment  having  failed  we 
may  safely  resort  to  excision  of  the  gland,  without 
fearing  that  the  natural  moisture  of  the  eye  will  be  in- 
terfered with.  Thus,  also,  we  scarcely  ever  find  dryness 
of  the  eye  a  subject  of  complaint  with  patients  suiier- 
ing  from  loss  of  the  lachrymal  gland,  whether  arising 
from  chronic  inflammation  or  any  other  cause  _ 

FiBRO-PLASTic  AND  Cakcerous  GROWTHS.— This  gland 
is  occasionally  affected  by  fibro-plastic  growths,  and  by 
scirrhus  or  melanosis.  The  former  is  characterized  by 
more  or  less  displacement  of  the  eyebal  downwards 
and  backwards,  and  after  a  time  the  enlai^ed  gland 
may  be  distinctly  felt  behind  the  outer  part  of  the  upper 
lid-  its  growth  is  painless  and  usually  slow,  bhould 
canceroas  disease  become  developed  m  this  situation, 
we  shSl,  in  addition  to  the  above  symptoms,  have  those 
^peradded  which  are  common  to  malignant  disease  m 

Of  ^tL'ot^i^ltion^I^^^^^^^  agamstthe  prac- 

tice of  removing  scirrhus  from  the  -b^^  are  gu^^y 
applicable  to  mahgnant  disease  of  the  lacliiymal 

I^axses  of  hypertrophy  or  fibro-plastic  growth,  on 
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the  other  hand,  the  diseased  gland  should  be  excised, 
otherwise,  by  long-continued  pressure  on  the  eyeball, 
it  may  ultimately  lead  to  its  destruction. 

Excision  of  the   Lachrymal  Gland  is  ^  thus   per- Excision  of 
formed: — An  incision  is  made  about  an  inch  and  a  gia.ndJ^^' 
half  long,  through  the  upper  lid,  parallel  to  the  outer 
two-thirds  of  the  supra-orbital  ridge ;  the  edges  of  the 
wound  being  separated,  and  the  cellular  tissue  divided,  Operation, 
the  gland  is  readily  exposed,  together  with  its  accessory 
lobe,  and  it  may  then  be  separated  from  its  attach- 
ments with  the  handle  of  the  scalpel  and  removed. 
Clots  of  blood  should  be  carefully  washed  out  of  the 
wound,  and  its  edges  brought  together  with  sutures, 
cold-water  dressings  being  subsequently  applied. 

Mr.  J.  Z.  Laurence  directs  that,  in  excising  the  Another 
gland,  a  transverse  incision  of  three-fourths  of  an  inch 
in  length  should  be  made  into  the  orbit,  over  the  upper 
and  outer  third  of  the  orbital  ridge ;  he  then  divides 
the  external  commissure  of  the  lids  with  scissors  ;  and 
by  connecting  the  outer  ends  of  the  two  incisions,  forms 
a  triangular  flap,  which  is  thrown  up.  The  lachrymal 
gland  is  thus  easily  exposed,  secured  by  a  sharp  hook, 
drawn  forwards,  and  removed.  The  edges  of  the  wound 
are  then  united  by  sutures.  The  hnear  scar  of  the  in- 
cision is  subsequently  inappreciable,  being  lost  in  the 
folds  of  the  upper  eyelid.*  The  extent  of  the  incision 
will  of  course  vary  with  the  size  of  the  tumour  to  be 
removed. 

If  the  eyeball  has  been  forced  from  its  socket  by  the 
morbid  growth,  a  pad  should  be  applied  over  the  lids 
subsequently  to  the  operation,  so  as  to  retain  it  in  its 
natural  position  till  the  tissues  have  retracted  to  their 
normal  extent. 


*  Medical  Times  and  Gazette,  Sept.  1,  1866,  p.  231. 
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DISEASES  OF  THE  EYELIDS. 


Contu- 
sions. 
A  "  black 
eye." 


Treatment. 


A»"nica. 


Rest. 


Woimds  and  injuries—  Inflammation—  Uleerahon— 
Tumoim-s—  Paralysis—  Spasm—  Abnormal  position 
of  eyelids  and  eyelashes— Entropium— Edropium— 
Trichiasis—  Adhesions  —  (Edeyna  —  Emphysema- 
Styes— Tinea  ciliaris— Lice— Herpes—  Chrom-hydro- 
sis. 

■WOUNDS  AND  INJUKIES. 

Contusions  of  the  Eyelids.— A  blow  on  the  edge  of 
the  orbit  or  eyelids  is  apt  to  be  followed  by  consider- 
able swelling  and  ecchymosis  of  the  part,  a  black 
eye"  being  the  result.    We  are  frequently  consulted 
in  such  cases,  in  order,  if  possible  to  prevent  the  dis- 
figurement caused  by  a  bruise  m  this  conspicuous  part 
of  the  face.    If  the  patient  applies  to  us  soon  alter 
the  iniury  has  been  inflicted,  and  before  any  consider- 
able amount  of  blood  has  become  effused  into  the  loose 
ceUular  tissue  of  the  part,  we  may  f^e'-ally  prevent 
any  further  ecchymosis  by  the  apphcation  of  a  piece 
of  lint  soaked  in  a  mixture  of  tmcture  of  ai'uica  and 
water  (one  part  of  the  former  to  eight  of  the  lattei ), 
which  should  be  kept  constantly  apphed  to  the  eye  ; 

it  promotes  the  absorption  of  etfnsed  blood  j^i^events 
discoloration,  and  relieves  pam  and  stiffness  ;  *  or  a 
solution  of  muriate  of  ammonia,  acetate  ot  lead  or 
Le  may  be  used  in  the  same  way  ;  but  under  any  cir- 
cumstances the  eyehds  should  be  kept  closed  and  at 

Ecchymosis  of  the  eyelids  may  be  the  remote  effect 

*  "Elemonts  of  Materia  Medica,"  by  W.  Frazer,  2ud  edit., 
D.  278. 
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of  a  far  more  serious  injurjr,  and  thus  it  may  become  Erebymosis 
a  very  important  iudicatioa  in  cases  of  blows  on  the 
head,  where  one  or  more  of  the  bones  forming  the  of  the 
walls  of  the  orbit  have  been  fractured.  In  these  cases,  skull, 
the  position  of  the  primary  injury  and  the  absence  of 
swelling  of  the  lids,  together  with  the  gradual  advance 
of  the  ecchymosis,  point  but  too  clearly  to  the  serious 
nature  of  the  lesion  that  has  taken  place,  the  blood 
having  been  effused  into  the  ocular  conjunctiva  and 
cellular  tissue  of  the  eyelid  from  the  seat  of  fracture. 
It  follows,  therefore,  that  if  the  lower  wall  of  the  orbit 
is  fractured,  the  ecchymosis  will  first  be  noticed  be- 
neath the  conjunctiva  of  the  lower  hemisphere  of  the 
globe  of  the  eye,  and  in  the  lower  eyelid;  and  con- 
versely, in  cases  where  the  orbital  plate  of  the  frontal  "1"^^^^^^^^*? 
bone  has  been  fractured,  it  will  appear  in  the  upper  ° 
lid  and  conjunctiva.    In  instances  of  this  description, 
the  ecchymosis  is  but  a  very  .small  matter,  and  is 
worthy  of  attention  simply  as  throwing  some  light  on 
what  might  otherwise  be  an  obscure  case  of  injury. 

Wounds  of  thk  Eyelids. — In  simple  incised  wounds  Wounds. 
of  the  lids,  the  edges  of  the  wound  must  be  brought 
into  apposition  with  one  or  more  fine  silk  or  silver-  simple, 
wire  sutures,  and  cold-water  dressing  subsequently 
applied.    The  sutures  may  be  removed  after  two  or  Sutures 
three  days  ;  but  until  then,  it  is  advisable  to  close  the  ^'''iwired. 
lids  with  a  compress  and  bandage,  the  parts  being- 
kept  perfectly  at  rest.    I  need  hardly  say,  that  an  ap-  May  mark 
parently  simple  cut  in  the  eyelid  may  be  only  the  f^j^^^y 
external  indication  of  a  wound  which  has  penetrated 
deeply  into  the  orbit ;  nor  need  I  repeat  the  caution 
already  given  against  a  too  hasty  and  favourable  prog- 
nosis in  such  cases. 

Incised  wounds  of  the  eyelids,  by  dividing  the  fibres  May  cause 
of  the  levator  palpebree,  may  destroy  the  action  of  the  fog°^of^"'^ 
muscle,  and  render  it  impossible  for  the  jDatient  to  sight, 
raise  the  eyelid.    In  some  few  cases,  injury  to  the  lids 
or  supra-orbital  region,  either  from  a  contused  or  in- 
cised wound,  has  been  followed  by  paralysis  of  the 
levator  palpebrae.    In  other  cases,  not  only  has  ptosis 
come  on,  but  this  has  been  attended  by  gradual  loss 
of  sight.    In  order  to  explain  this  connexion,  we  may 
presume  that  some  of  the  branches  of  the  fifth  nerve  from  in- 
have  been  injured,  that  the  irritation  has  extended 
thence  to  the  ophthalmic  ganglion  and  carotid  plexus,  °  ^ 
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and  ultimately  involved  the  sympathetic  in  the  morbid 
action ;  a  permanently  engorged  state  of  the  capillaries 
being  thus  induced,  which  interferes  with  the  nutri- 
tion of  the  nervous  elements,  these  become  atrophied, 
and  the  result  is  the  condition  above  noticed.  How- 
ever this  may  be,  it  is  well  to  bear  in  mind  the  fact, 
that  even  apparently  trivial  injiiries  to  the  eyelids  are 
sometimes  followed  by  paralysis  of  the  levator  pal- 
pebrEe,  or  by  total  loss  of  sight  in  the  injured  eye. 
Instances  of  this  kind  are  not  to  be  confounded  with 
those  depending  upon  detachment  of  the  retina,  con- 
sequent on  a  blow  or  fall  on  the  eye ;  in  these  cases 
the  loss  of  sight  occurs  immediately  after  the  accident, 
and  the  oxDhthalmoscope  will  generally  enable  us  at 
once  to  detect  the  nature  of  the  injury. 

In  the  case  of  lacerated  wounds  of  the  eyelids,  there 
may  be  a  little  more  difficulty  in  adapting  the  torn  ' 
edges  of  the  wound  to  one  another.  Having  previously 
been  cleaned  from  foreign  substances  or  clots  of  blood, 
they  should  be  brought  as  accurately  together  as  pos- 
sible, and  retained  there  by  means  of  sutures,  otherwise 
an  ugly  scar  may  result,  or  a  cicatrix  of  considerable 
extent,  which  by  subsequent  contraction  may  evert  the 
lid  to  a  greater  or  less  degree.  Occasionally,  from  in- 
attention to  these  apparently  trivial  matters,  the  edges 
of  the  wound  do  not  unite,  and  a  slit  or  button-hole 
opening  through  the  lid  remains.* 

BuKNS. — The  eyelids  are  sometimes  damaged  by  fire, 
or  the  explosion  of  gunpowder,  or  other  combustible 
material.  Our  chief  care  under  these  circumstances 
must  be  to  prevent,  if  possible,  the  formation  and  con- 
traction of  a  cicatrix,  which  is  certain  to  occur  unless 
the  greatest  care  be  taken  in  dressing  the  wound.  A 
piece  of  Unt  soaked  in  oil  or  glycerine  containmg  car- 
bolic acid  should  be  appHed  over  the  mjured  Ud, 
together  with  a  compress  and  bandage,  so  as  to  keep 
the  lids  well  stretched  over  the  globe  of  the  eye  untH 
the  wound  has  healed.  The  dressing  may  be  changed 
two  or  three  times  a  day,  the  wound  bemg  bathed  with 
wai-m  water  from  time  to  time  ;  but  over-anxiety  to 
see  it  look  clean  is  often  attended  with  ill  consequences. 
It  will  be  well  especially  to  avoid  rubbmg  or  daubmg 
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the  surface  of  such  a  wound  with  a  sponge  or  wet  rag  : 
simply  changing  the  dressing  night  and  morning,  and 
reapplying  the  pad  and  bandage,  wiU  be  quite  sulh- 

"^'^Should  the  edges  of  the  lids  be  excoriated  they  are  Adiiesions 
very  apt  to  grow  together,  particularly  at  their  inner  ^i^eiyg. 
and  outer  angles  ;  the  eye  must  then  be  opened  more 
frequently,  and  the  lids  should  be  separated  from  one 
another  as  far  as  possible,  so  as  to  break  down  any 
adhesions  that  may  have  formed  ;  the  margins  of  the  How  P«- 
eyehds  must  be  smeared  with  an  ointment  composed 
of  equal  parts  of  glycerine  and  starch  boiled  together, 
cacao  butter,  or  any  similar  substance,  not  likely  to 
exdte  irritation,  but  which  will  prevent  the  raw  edges 
of  the  lids  from  coming  in  contact.  In  the  majority 
of  these  cases  it  will  be  necessary  also  to  employ  a 
compress,  as  the  free  margins  of  the  lids  are  hardly 
lilcely  to  be  injured  by  mechanical  or  chemical  agents, 
without  the  integument  covering  the  eyelids  also 
suffering. 

rNFLAMMATION  OE  THE  EYELIDS. 

Erysipelas. — The  skin  of  the  lids  is  liable  to  be  at-  Eetsipe- 
tacked  by  phlegmonous  or  erysipelatous  inflammation,  ^^^^  L^jj,g 
the  latter  usually  extending  from  the  parts  around,  and 
not  uncommonly  following  exposure  to  cold,  or  suppu- 
ration of  the  lachrymal  sac. 

In  these  cases  the  Uds  become  red,  swollen,  and  Redness, 
tense  ;  usually  a  number  of  small  vesicles  form  on  the  1^3^"}°^' 
inflamed  surface  of  the  skin,  and  bursting,  give  exit  to 
a  sero-purulent  fluid.    The  patient  complains  of  a 
tingling,  burning  feeling  in  the  part,  but  seldom  of 
deep  pain,  unless  the  cellular  tissue  of  the  orbit  is  Pain, 
affected.    In  the  majority  of  instances,  the  inflamma- 
toiy  action  soon  subsides  and  the  parts  return  to  their 
normal  condition ;  but  in  severe  cases  the  cellular  May  cause 
tissue  sloughs  and  comes  away  in  shreds,  often  da-  slouching, 
maging  the  muscular  apparatus  of  the  lid  or  destroying 
a  considerable  portion  of  the  skin,  and  thus  giving  rise 
to  ectropium. 

Treatment. — In  erysipelatous  inflammation  of  the  Treatment. 
lids,  it  is  advisable  to  paint  the  skin  over  with  a  solu- 
tion of  nitrate  of  silver  (5j  to  an  ounce  of  water)  in  Nitrate  of 
the  early  stages  of  the  disease.  This  application  should 
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extend  beyond  tlie  limit  of  the  inflamed  skin,  so  as  if 
possible  to  prevent  the  diseased  action  from  extending ; 
cold  compresses  may  subsequently  be  applied.  If  sup- 
puration has  occurred,  the  skin  and  cellular  tissue  of 
the  lids  must  be  freely  incised,  and  subsequently  poul- 
tices applied,  the  integument  surrounding  the  affected 
part  having  been  painted  over  in  the  first  instance  with 
the  tincture  of  muriate  of  iron.  This  medicine  should 
also  be  administered  internally,  together  with  stimu- 
lants and  beef-tea,  as  described  in  instances  of  erysi- 
pelas of  the  cellular  tissue  of  the  orbit. 

If  erysipelas  of  this  severe  type  has  begun  in  the 
eyelids,  which  it  seldom  does,  it  is  almost  certain  to 
extend  to  the  neighbouring  structures,  involving  the 
contents  of  the  orbit  and  spreading  to  the  scalp,  though 
doubtless  the  eai-ly  and  free  application  of  nitrate  of 
silver  over  the  affected  part  may  happily  stop  the  ad- 
vance of  the  disease. 

Phlegmonous  Inflammation  most  commonly  attacks 
the  upper  lid,  which  becomes  red,  swollen,  and  of 
brawny  hardness ;  in  this  stage  it  is  exquisitely  pain- 
ful, but  in  the  course  of  a  few  days  matter  forms,  and 
finding  its  way  to  the  surface,  the  abscess  bursts,  to 
the  great  relief  of  the  patient  and  the  raj)id  abatement 
of  the  symptoms. 

Treatment. — If  in  the  early  stages  of  these  cases  the 
inflamed  part  is  painted  over  with  a  strong  solution  of 
nitrate  of  silver,  the  advance  of  the  disease  may  occa- 
sionally be  prevented ;  but  if  suppuration  is  imminent, 
poiiltices  must  be  applied,  and  the  abscess  opened  as 
soon  as  possible,  our  main  object  being  to  prevent  the 
pus  from  burrowing  into  and  destroying  the  cellular 
tissue  of  the  lid,  thereby  perhaps  inducing  an  exten- 
sive cicatrix  and  ectropion.  It  is  advisable,  in  making 
an  incision  into  an  abscess  of  this  kind,  to  cut  from 
within  outwards,  or  in  the  direction  of  the  fibres  of  the 
orbicularis  muscle. 

Syphilitic  Ulceration  of  the  eyelids  may  be  the 
effect  of  either  primary  or  secondary  syphilis.  The 
diseased  action  in  the  former  class  of  cases  usually 
commences  in  the  conjunctiva,  the  virus  having  been 
directly  applied  to  the  part ;  from  this  point  it  gi-a- 
dually  invades  the  skin,  and  in  fact  the  whole  thickness 
of  the  lids. 

Syphilitic  ulceration  of  the  eyelids  is,  however,  more 
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commonly  a  secondary  affection  :*  I  have  seen  several  Secondary, 
undoubted  instances  of  the  kind,  in  wliich  the  nature 
of  the  disease  had  not  been  recognised  until  a  very 
considerable  portion  of  the  lid  had  been  destroyed. 
Under  these  circumstances  the  ulceration  usually  com- 
mences at  the  margin  of  the  lids  :  at  first  the  skin  only  ^j^^^^i^'J^'j.*" 
is  involved,  but  in  the  course  of  time  the  tarsal  carti-  Eyelid." 
lage  and  other  structures  are  affected,  so  that  the  whole 
thickness  of  the  lid  is  implicated  in  the  ulcerative 
process;  the  edges  of  the  wouad  become  everted  and 
thickened,  and  there  is  a  constant  discharge  of  bloody 
matter  from  its  surface. 

The  patient  seldom  coriiplains  of  much  pain  in  the 
part,  the  progress  of  the  affection  being  generally  very  Progress 
slow ;  but  should  the  individual  be  in  a  weak  and  ^ 
emaciated  state  on  the  invasion  of  the  disease,  it  may 
then  make  rapid  strides,  speedily  involving  the  entire  with  few 
eyelid,  and  causing  much  greater  suffering.    In  some  exceptions, 
cases  the  ulceration  is  comparatively  superficial,  the 
skin  alone  being  affected ;   in  these  instances,  the 
course  which  the  disease  takes  is  generally  remarkably 
protracted,  and  often  almost  painless.  In  cases,  there- 
fore, where  a  patient  has  been  suffering  from  long-con- 
tinued but  steadily  advancing  ulceration  of  the  eyelids, 
which  has  resisted  all  ordinary  methods  of  treatment.  Resists 
we  shall  very  probably  discover  that  it  depends  upon  a  treatment 
syphilitic  taint.    The  previous  history  of  the  case  and 
the  concomitant  symptoms  will,  of  course,  assist  our 
diagnosis. 

Treatment. — It  is  urged  by  most   surgeons  that.  Treatment. 
whether  depending  upon  primary  or  secondary  syphilis, 
the  best  method  of  treating  these  cases  is  by  mercury,  Mercury  at 
judiciously  and  cautiously  administered.  But  it  is  cer-  disw-etion. 
tainly  often  necessary  to  abstain  from  specific  treatment 
in  the  first  instance,  more  especially  if  the  patient  is 
in  a  low  state  of  health ;  and  according  to  my  expe-  Cod-liver 
rience,  good  food,  a  generous  dietary,  cod-liver  oil,  ^"""^ 
pure  air  and  exercise,  are  even  more  necessary  than 
mercury  for  the  cure  of  these  cases.    When,  however, 
it  is  thought  advisable  to  have  recourse  to  a  specific 
treatment,  the  hydrarg.  c.  creta,  combined  with  soda 
and  quinine,  is  what  I  should  prescribe;  its  action 
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beinf^  carefully  watched,  and  tlie  mercury  discontinued 
on  tiie  first  indication  that  the  system  has  become  af- 
fected. In  many  respects  mercurial  vapour  baths 
afi'ord  a  preferable  method  of  administering  the  drug ; 
but  as  they  sometimes  tend  to  exhaust  the  system,  by 
the  increased  action  of  the  skin  which  they  occasion, 
this  is  an  objection  to  their  use  where  the  patient  has 
been  previously  in  a  feeble  state  of  health.  Under 
these  circumstances  we  may  conveniently  order  the 
mercurial  ointment  to  be  rubbed  into  the  patient's 
arm-pits  and  thighs  night  and  morning,  untH  the  ulcer 
assumes  a  healthy  appearance,  which  will  usually  be 
the  case  before  the  constitutional  effects  of  the  dxug 
are  apparent. 

Probably  the  most  suitable  local  application  we  can 
employ  for  the  ulcers  is  a  lotion  composed  of  five 
grains  of  carbolic  acid  to  an  ounce  of  glycerine.  Black- 
wash  is  often  very  useful,  or  an  ointment  compos'ed  of 
ten  grains  of  sulphate  of  copper  to  an  ounce  of  simple 
ointment. 

A  change  of  air  and  scene  should  always  if  possible 
be  obtained,  for  the  chances  are  that  our  patient  is  in 
a  depressed  and  nervous  state  as  to  his  condition, 
especially  if  he  is  aware  of  the  cause  of  it ;  and  to 
relieve  this,  there  is  nothing  like  variety  of  scene  and 
occupation,  the  mind,  being  thus  prevented  from  dwell- 
ing too  much  upon  the  disease. 

Infants  of  a  month  old  and  under,  the  ofi'spring  of 
syphilitic  parents,  sometimes  suffer  from  pustular 
eruptions  about  the  corners  of  the  mouth  and  eyelids, 
as  well  as  the  anus ;  the  pustules  burst,  and  a  scab 
forms,  beneath  which  an  indolent  ulcer  appears.  These 
children  are  usually  little,  puny,  wizen-faced  creatures, 
whose  lives  it  is  hardly  possible  to  preserve.  Their 
best  chance  is  in  a  good  healthy  wet-nurse ;  and  as 
soon  as  practicable  their  arm-pits  and  thighs  should 
be  rubbed  every  other  night  with  the  blue  mercurial 
ointment.  The  effects  of  the  medicine  on  the  system 
may  be  estimated  by  the  amelioration  which  usually 
takes  place  in  the  condition  of  the  sores ;  directly  the 
ulcers  begia  to  heal  the  ointment  should  be  dis- 
continued. 
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TUTMOTJIIS  OF  THE  El'ELIDS. 

Epitheliai,  Cancer.— The  lower  lid  seems  to  be  pe-  Epithe- 
culiarly  susceptible  of  tliis  form  of  disease ;  it  seldom  cIn^cbk. 
appears  before  an  individual  bas  reacted  tbe  ageof  forty, 
and  may  commence  as  a  small  wart-like  growth  in  tbe 
skill  over  tbe  lachrymal  sac,  and  gradually  extend  to  A  wart 
tbe  lower  lid.    At  first  tbe  affection  appears  so  insig-  ^     ^  " 
nificant,  and  so  closely  resembles  an  ordinary  wart, 
that  probably  little  notice  is  taken  of  it.  After  a  time, 
however,  tbe  pimple  or  wart-like  growth  ulcerates,  and  ^(_^gfa'ttons 
a  small  indolent  sore,  with  raised  edges  and  a  glassy- 
looking  surface,  appears.    Sooner  or  later  other  ulcers 
form  near  tbe  original  one,  and,  running  together,  an 
unhealthy  sore,  with  a  red  uneven  base,  results.    The  Advance 
disease  advances  very  slowly,  and  the  original  sores 
often  appear  for  a  time  to  have  healed,  a  thin  cicatrix 
forming  over  them,  but  which  is  soon  broken  through 
by  tbe  exudation  of  a  serous  fluid  from  the  ulcerated 
surface.    After  a  time  the  diseased  action  extends  it- 
self deep  into  the  corium ;  it  is  not  always  attended 
with  pain,  but  a  tingling,  itching  feeling  exists  in  the  Little  pain, 
part.    The  disease  also  spreads  laterally,  gradually  in- 
volving the  lower  lid,  and  skin  of  the  cheek,  in  a  mass  Extends  in 

of  ulceration,  from  the  surface  of  which  there  is  a  con-  ^'^P'^,?"'^ 

,        .       T    1  breadth, 
stant  sanious  discharge. 

Tbe  ulcers  in  their  early  stages  often  appear  dotted 
over  with  a  number  of  little  granules,  in  appearance 
like  mdlet  seeds,  or  boiled  grains  of  sago;  but  tbe 
essential  feature  of  tbe  disease  in  this  situation  con- 
sists in  the  abnormal  production  of  cells ;  these  are  Charaote- 
generally  nucleated,  flattened,  thin,  and  scale-like ;  for  ^^^^^'^  "^^^l^- 
the  most  part  being  round  or  oval  in  shape,  their  out- 
Hne  irregular,  at  some  parts  linear  or  angular,  or 
extended  in  processes.  They  may  be  recognised  under 
tbe  microscope  from  an  early  stage  of  the  disease.* 

The  importance  of  forming  a  correct  diagnosis  in  Diagnosis 
cases  of  this  description  cannot  be  exaggerated ;  in  pQ°ttnt " 
fact,  it  is  often  a  matter  of  vital  moment  to  tbe  patient, 
for  epithelial  cancer,  situated  in  any  accessible  part  of 
the  body,  may  be  efi'ectually  cured,  if  completely  extir- 
pated by  means  of  tbe  knife  in  its  early  stages,  and 


*  Ophthalmic  Review,  vol.  i.  p.  270.  Cases  from  Aiit's  Clinic. 
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befoi'e  the  lympliatio  glands  have  become  involved. 
Epithelioma  might  be  mistaken  for  syphilitic,  lupoid, 
or  rodent  ulceration  ;  the  two  former  are  amenable  to 
medical  treatment ;  the  latter,  like  epithelial  cancer, 
can  alone  be  cured  by  removing  the  whole  of  the 
diseased  structure.  Epithelioma,  however,  may  be  dis- 
tinguished from  other  forms  of  ulcera,tion  by  an  ex- 
amination of  its  elements  under  the  microscope. 

Some  years  ago,  I  was  consulted  by  the  late  Rev.  A. 
S.,  of  Tirhoot,  on  account  of  a  small  wart-like  growth 
about  the  size  of  a  split  pea,  situated  on  the  skin  at  the 
inner  angle  of  tbe  left  eye ;  its  surface  was  ulcerated, 
and  there  were  several  millet-like  bodies  scattered  over 
the  base  of  the  sore.  Mr.  S.  told  me  he  had  then  been 
troubled  with  this  spot  for  some  eighteen  months,  and 
that  it  would  not  heal.  His  father  had  died  from  what 
appeared  to  have  been  cancer  of  the  face.  I  scraped 
away  a  little  of  the  tissue  from  the  surface  of  the  ulcer, 
and  having  placed  it  under  the  microscope,  found  dis- 
tinct evidence  as  to  its  cancerous  nature;  and  I  there- 
fore at  once  removed  the  abnormal  growth,  carefully 
excising  a  portion  of  the  sound  skin  round  it,  and  also 
the  subcutaneous  structure  upon  which  it  grew.  At 
the  time  of  my  patient's  death,  which  occurred  from 
fever,  I  believe  some  five  years  after  the  operation, 
there  had  been  no  symptom  of  a  return  of  the  disease. 
I  mention  this  case  to  show  the  importance  of  making 
an  early  examination  of  the  elementary  structures  of  a 
morbid  growth  of  this  kind. 

In  the  more  advanced  stages  of  epithelial  cancer — in 
fact,  when  the  whole  of  the  eyelid  and  part  of  the  cheek 
have  become  a  mass  of  disease,  it  is  still  advisable  to 
remove  it,  applying  a  strong  solution  of  chloride  of 
zinc  to  the  surface  of  the  wound.  Apparently  hopeless 
cases  are  recorded,  in  which  this  practice  has  been 
followed  by  satisfactory  results.  If  the  disease  is  left 
to  run  its  own  course,  the  system,  without  doubt,  will 
become  affected  in  time,  and  the  patient  must  inevi- 
tably sink  under  it. 

SciRRHUS  and  other  forms  of  cancer  occasionally 
spring  from  the  eyelids,  hut  as  they  differ  in  no  respect 
from  similar  growths  in  other  parts  of  the  body,  it  is 
not  necessary  for  me  to  follow  up  the  subject  m  this 
work. 
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Small  Wahts  not  iinfrequently  grow  from  the  skin  Waets, 
of  the  lid,  and  if  near  its  free  margin,  they  may  press 
upon  and  bend  some  of  the  cilia  inwards  against  the 
eyeball.  The  sooner,  therefore,  a  wart  so  situated  is  Kemoveat 
removed,  the  better  ;  it  is  useless  to  waste  time  in  ap- 
plying  caustic,  it  should  at  once  be  snipped  off  with  a 
pair  of  scissors. 

Horny  Excrescences  are  now  and  then  met  with  Hornt 
springing  from  the  skin  of  the  lids;  they  seem  to  de-  "bowths. 
pend  upon  the  secretion  from  a  sebaceous  gland  be- 
coming hardened,  and  fresh  exudations  taking  place 
over  it;  layer  after  layer  of  the  sebaceous  matter  thus 
drying  over  the  original  deposit,  the  horn-like  mass  at 
length  becomes  of  such  a  size  as  to  disfigure  and  incon- 
venience the  patient  considerably. 

The  same  plan  of  treatment  is  to  be  adopted  as  in  Remove 
the  case  of  a  wart :  the  excrescence,  and  the  skin  from  wjth  scis- 
which  it  appears  to  grow,  being  snipped  off  with  a  pair  " 
of  curved  scissors. 

Milium. — Accumulations  of  sebaceous  matter  occa-  Milium, 
sionally  occur  in  the  ducts  of  the  subcutaneous  glands, 
forming  little  tumours  on  the  fore  edge  of  the  eyelids, 
resembling  minute  pearls,  situated  beneath  the  epider- 
mis.   They  seldom  exceed  a  pin's-head  in  size,  and 
frequently  form  in  groups  of  irregular  shapes  and 
dimensions.    It  is  seldom  necessary  to  interfere  with  umm- 
minute  tumours  of  this  kind  ;  but  if  it  is  deemed  advi-  po^ant. 
sable  to  do  so,  the  epidermis  covering  them  may  be 
scratched  with  the  point  of  a  needle,  and  the  contents 
of  the  cyst  squeezed  out. 

Sebaceous  Tum.oubs,  only  slightly  larger  than  those  Sebaceods 
last  described,  but  which  may  grow  to  the  size  of  a  gf^g'^j^"*' 
split  pea,  containing  a  sebaceous-looking  matter,  are  size, 
occasionally  met  with  in  the  skin  of  the  lids,  especially 
among  sci'ofulous  children.    They  may  be  readily  re- 
moved by  carefully  incising  the  skin  over  them,  and 
then  squeezing  the  cyst  and  its  contents  out  of  its 
nidus.    The  walls  of  these  cysts,  however,  are  by  no 
means  very  thick,  and  are  almost  sure  to  burst  in  our 
efforts  to  remove  them,  in  which  case  the  remains  of 
the  cyst  should  be  torn  or  dissected  away  from  its  Destroy  the 
attachments.    If  this  is  not  done,  the  tumour  is  very  cyst, 
likely  to  appear  again ;  in  fact,  if  left  to  Nature,  the 
course  they  usually  take  is,  after  growing  to  a  certain 
size,  to  burst  and  give  exit  to  their  contents,  which 
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are  speedily  re-formed  so  long  as  the  cyst  remains 
intact. 

Large  sebaceous  tumour.s,  similar  to  those  noticed 
in  other  parts  of  the  body,  sometimes  form  in  the  eye- 
lids, most  commonly  springing  from  the  periosteum  of 
the  frontal  l^one.  They  generally  contain  a  glairy,  fatty 
matter,  and  frequently  also  a  number  of  hairs.  Like 
the  other  forms  of  cystic  tumours,  they  give  the  patient 
no  pain  or  inconvenience,  beyond  such  as  arises,  in  this 
particular  situation,  from  their  bulk,  which  is  often 
considerable. 

In  excising  a  tumour  of  this  kiud,  it  is  well  to  make 
the  incision  from  without  inwards,  or  in  a  direction 
parallel  to  the  fibres  of  the  orbicularis,  as  the  morbid 
growth  is  usually  situated  beneath  this  muscle.  The 
entii'e  cyst  must  be  carefully  dissected  away,  and  it  will 
much  facilitate  the  operation  if  this  is  accomplished 
without  opening  it.  After  removing  the  tumour,  the 
wound  must  be  exposed  to  the  air  till  all  oozing  of 
blood'  has  ceased ;  its  edges  may  then  be  brought  to- 
gether with  sutures,  and  painted  over  with  collodion. 
A  pad  and  bandage  must  subsequently  be  apj^lied  to 
keep  the  parts  at  rest  for  a  few  days.  There  is  then 
every  chance  of  the  wound  healing  by  the  first  inten- 
tion, a  slight  scar  only  remaining  to  indicate  the  posi- 
tion of  the  incision. 

Meibomian  Cyst,  Chala- 
zion, OR  Tumor  Tarsi. — 
These  tumours  arise  in  the 
folUcles  of  the  Meibomian 
glands,  and  are  therefore  im- 
bedded in  the  substance  of 
the  tarsal  cartilage.  As  they 
.increase  in  size,  they  form 
little  painless  swellings  be- 
neath the  skin  of  the  lid, 
varying  in  size  from  a  split- 
pea  to  a  horse-bean.  They 
are  unsightly,  and  induce  a 
disagreeable  stiff'ness  of  the 
lids,  but  beyond  this  are 
harmless.  On  everting  the 
lid  from  which  they  spring, 


Fig.  11. 


(After  Mackenzie.) 


the  position  of  the  tumour  is  marked  by  a  circum- 
scribed, yellowish  white  projection.    {See  Fig.  11.) 
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These  tumours  sometimes  become  inflamed,  and  Mny  sup- 
snppurate,  without  any  apparent  cause :  the  abscess,  P"'"'^*^- 
having  discharged  its  contents,  the  parts  return  to 
their  normal  condition.    But,  in  the  majority  of  in- 
stances, it  is  advisable  to  evert  the  lid,  and  make  a  should  be 
crucial  incision  through  the  conjunctiva,  so  as  to  open  opened, 
the  tumour  freely,  and  then  scrape  out  its  contents 
with  a  small  spatula  or  curette. 

Immediately  after  the  operation  the  wound  fills  with 
blood,  and  the  size  of  the  tumour  may  not  perhaps 
appear  to  have  diminished  ;  but  in  the  course  of  a  few 
days  the  blood  is  reabsorbed,  and  aU  traces  of  the 
tumour  disappeai". 

There  is  no  necessity  for  any  after-treatment  in  a  Water 
case  of  this  kind.    Cold-water  dressing  may  be  applied  "i^'^ssing. 
over  the  lids  for  twenty-four  hours,  the  eyes  being  closed 
with  a  pad  and  bandage  :  otherwise  the  rough  surface 
of  the  conjunctiva,  rubbing  against  the  cornea,  may 
give  the  patient  annoyance.    It  ma^  subsequently  be 
necessary  to  attend  to  the  patient  s  general  health,  improve 
administering  tonics,  and  otherwise  endeavouring  to  tiie  ^feneral 
improve  the  tone  of  his  system  ;  for  these  tumours  are  ^  ^  ' 
likely  to  follow  one  another  in  quick  succession,  both 
in  the  up^jer  and  lower  eyelids,  if  the  patient's  health 
is  below  par. 

Calcakeous  Ooncketions  may  form  in  the  ducts  of  Calca- 
the  Meibomian  glands,  and  may  be  felt  as  small  nodu-  beous  Con- 
lated  lines  beneath  the  skin  of  the  eyelid.  On  everting 
the  lid,  the  white  deposits  in  the  duct  may  generally  o-iand 
be  seen  beneath  the  conjunctiva.    These  concretions  ducts, 
give  rise  to  a  good  deal  of  irritation  by  rubbing  against 
the  surface  of  the  cornea,  inducing  hyperEemia  of  the 
conjunctiva,  which  cannot  be  cured  till  the  foreign 
substance  in  the  ducts  is  removed. 

The  plan  of  treatment  in  these  cases  is  to  evert  the 
lid  and  sht  open  the  duct,  and  then  with  a  spatula  or 
some  such  instrument,  to  scrape  out  its  calcareous  To  be 
contents.    These  concretions  are  very  apt  to  re-form,  removed, 
especially  in  districts  where  the  drinking-water  con- 
tains an  unusual  quantity  of  the  salts  of  lime. 

Fibroma  of  the  eyelids  is  occasionally  met  with  as  a  Pibeoma. 
small  bony  tumour,  of  very  slow  growth,  but  some- 
times being  exquisitely  painful.    A  growth  of  this 
kind  should  be  removed  as  soon  as  possible. 

NiEYi. — A  naivus  must  necessarily  be  of  small  size  Niuvi. 
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if  confined  to  the  eyelids.  For  the  most  iiart,  they  are 
of  congenital  origiii;  and  though,  as  a  general  rule, 
originally  situated  beneath  the  orbicularis,  the  mus- 
cular fibres  covering  them  gradually  become  absorbed, 
and  the  na3vtis  then  appears  as  a  small,  soft,  and  com- 
pressible tumour,  situated  under  the  _  skin,  its  colour 
depending  upon  the  preponderance  in  it  of  the  arterial 
or  venous  elements  :  if  the  latter  are  in  excess,  it  pre- 
sents a  bluish  appearance.  The  blood  may  readily  be 
squeezed  out  of  the  nasvus,  if  slight  pressure  be  exerted 
over  its  surface ;  but  the  sponge-Hke  mass  refills  and 
swells  up  again,  as  soon  as  the  compressing  force  is 
withdra-wn.  In  like  manner,  a  nsevus  becomes  swollen 
and  congested,  if  the  patient  strains  to  any  extent,  as 
in  the  act  of  coughing  or  crying. 

Treatment. — Our  object  is  to  obliterate  the  vascular 
network,  of  which  the  nasvus  is  constituted ;  but  at  the 
same  time,  if  possible,  to  prevent  the  skin  covering  it 
from  being  destroyed.  If  this  is  not  provided  agamst, 
a  cicatrix  may  form,  which,  in  contracting,  may  evert 
the  eyelid.  A  small  najvus  may  often  be  destroyed 
by  puncturing  it,  and  inserting  into  the  puncture  a 
glass  pen  dipped  in  nitric  acid.  I  am  in  the  habit  of 
passing  two  or  three  worsted  threads,  soaked  in  per- 
chlorid'e  of  iron,  through  the  base  of  the  tumour,  and 
leaviug  them  there  for  a  day  or  two— in  fact,  till  they 
have  excited  some  slight  amount  of  inflammation, 
when  they  should  be  withdrawn.  The  inflammatory 
action  is  often  sufficient  to  obliterate  the  vessels  form- 
ing the  neevus.  .     .,1.1,,  , 

If  the  uEBVus  is  of  some  size,  it  will  be  better  at  once 
to  iniect  a  saturated  solution  of  tannic  acid  m  water 
into  it.  Its  vessels  must  first  be  emptied  of  blood,  a 
pair  of  Desmarres'  forceps  being  applied  so  as  to  pre- 
vent the  reflux  of  blood  into  the  tumour;  the  point  ot 
an  hypodermic  syringe  may  then  be  thrust  into  the 
na3viis,  and  the  tissue  injected  with  the  saturated  solu- 
tion of  tannic  acid.  After  a  few  minutes  the  forceps 
should  be  removed,  but,  as  a  general  rule,  it  is  well  to 
keep  ice  applied  to  the  lid  for  some  few  hours  after 
the  injection;  it  prevents  the  inflammatory  action 
from  running  too  high,  and,  as  I  have  beiore  remarked 
sloughing  of  the  skin  is  to  be  avoided.  A  saturated 
solution  of  perchloride  of  iron  may  be  used  m  place^ot 
the  tannin,  but  I  think  the  latter  is  more  to  be  de- 
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pended  on,  and  its  effects  appear  to  be  more  uniform 
than  in  the  case  of  the  perchloride.  I  have  seldom 
found  either  one  or  other  of  the  above  modes  of  treat- 
ment fail  to  cure  a  neevus  of  moderate  size ;  when  they 
are  larger,  it  may  be  necessary  to  cut  off  the  supply 
of  blood  going  to  the  tumour,  by  applying  a  ligature 
to  its  base,  so  as  to  strangulate  the  mass,  as  described  Ligatures, 
by  Sir  W.  Fergusson  in  his  "  System  of  Practical 
Surgery,"  to  which  work  I  would  refer  the  reader  for 
further  details  on  the  subject. 

PARALYSIS  AND  SPASM  OP  THE  EYELIDS. 

Ptosis,  or  Falling  op  the  Eyelid. — An  inability  to  Ptosis. 
raise  the  upper  eyelid,  may  occur  in  one  or  both  eyes 
from  any  of  the  following  causes  :*  first,  it  may  be  a  Varieties, 
congenital  defect ;  secondly,  it  may  depend  upon  a  re- 
laxed state  of  the  skin  and  tissues  of  the  lids  ;  thirdly,  ■ 
ptosis  may  arise  from  an  injury  to  the  levator  pal- 
pebra3  muscle ;  fourthly,  it  may  occur  from  a  defect  in 
the  nervous  apparatus  supplying  that  muscle. 

From  whatever  cause  arising,  a  patient  suffering  prevents 
from  ptosis  is  unable,  by  a  voluntary  effort,  to  raise  vision, 
the  upper  lid  of  the  affected  eye,  but  in  other  respects 
his  vision,  and  in  tact  the  ocular  apparatus,  may  be 
perfect.  If  the  ptosis  is  complete,  the  upper  lid,  by 
hanging  over  the  cornea,  obstructs  the  joassage  of  light 
to  the  eye  ;  and  hence,  for  all  practical  purposes,  the 
sight  is  destroyed  till  the  obstruction  is  removed. 

1.  In  congenital  ptosis  both  eyelids  are  usually  i-  Conge- 
equally  affected.    For  its  reUef,  an  eUiptical  portion 
of  the  skin  of  the  lid  may  be  removed  {vide  Fio-.  12,  Excise  a 
p.  105),  the  edges  of  the  wound  being  brought  together  ^kin'""  °^ 
with  sutures.    When  healed,  the  shortening  of  the  lid 
thus  caused  may  enable  the  patient  to  raise  it  suffi- 
ciently to  admit  the  rays  of  light  into  the  eye  ;  but  in 
many  of  these  cases  the  muscular  fibres  of  the  levator 
palpebrae  are  almost  entirely  wanting,  and  in  spite  of 
the  shortening  thus  obtained,  the  lid  still  droops  over 
the  pupil,  interfering  very  much  with  the  perfection  of 
vision.    In  a  case  of  this  kind  I  lately  elongated  the  Elongate 

the  pupil. 

*  "  Lehre  von  den  Au^enkrankheiten,"  by  J.  C.  Jiinsken 
Dritto  Auflage,  1842,  p.  520.  ^  ' 
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pupil  downwards  by  the  operation  of  iridesis,  to  the 
great  relief  of  the  patient.  Such  cases  may  tax  our 
ingenuity  to  the  utmost,  in  order  to  devise  means  for 
their  amelioration ;  but,  fortunately,  this  form  of  ptosis 
is  rare. 

2.  Ptosis,  arising  from  an  elongation  of  the  skin  and 
connective  tissue  of  the  lids,  is  a  more  manageable 
affection  ;  it  seldom  occurs  except  among  old  people, 
or  those  who  have  suffered  from  long- continued  con- 
junctivitis. In  these  cases  the  connective  tissue  and 
skin  have  been  stretched  to  cover  the  hypertrophied 
mucous  membrane,  while  the  fibres  of  the  levator  pal- 
pebrfe  have  become  atrophied  from  senile  degeneration. 
The  contractile  power  of  the  levator  is  seldom,  how- 
ever, completely  destroyed;  and  considerable  benefit, 
therefore,  frequently  arises  from  excising  an  ellip- 
tical portion  of  the  skin  {vide  Fig.  12),  allowing  the 
wound  to  cicatrize,  and  in  contracting  to  shorten  the 
lid.  The  state  of  the  conjunctiva  must  also  be  at- 
tended to,  for  in  the  majority  of  these  cases  it  is  more 
or  less  hypertrophied,  and,  in  all  probability,  will  be 
improved  by  the  application  of  a  little  of  the  dilute  red 
mercurial  ointment  to  its  surface  twice  a  day. 

3.  Wounds  and  injuries  of  the  levator  palpebras,  by 
dividing  or  destroying  the  contractile  power  of  the 
muscle,  are  likely  to  induce  ptosis.  We  may  endea- 
vour to  rectify  this  state  of  things  by  excising  a. 
portion  of  the  skin  of  the  lid ;  but  the  loss  of  power  in 
the  muscle  will  prove  a  serious  obstacle  to  any  perma- 
nent amendment.  If,  as  is  most  jDrobable  in_  cases  of 
this  kind,  only  one  eye  is  affected,  it  is  advisable  to 
elongate  the  "pupil  downwards,  endeavouring  by  this 
means  to  restore  binocular  vision._ 

4.  Pi.ralytic  4.  Ptosis,  arising  from  paralysis  of  the  levator  pal- 
ptosis.        pebras,  appears  occasionally  to  be  the  result  of  an 

injury  to  one  of  the  branches  of  the  fifth  nerve,  pro- 
Eeflex.        bably  affecting  the  motor  nerve  by  reflex  action  from 

the  quadrigeminal  bodies. 
Malarious.       The  same  result  may  follow  malarious  affections  of 

the  supra-orbital  nerve.    In  these  cases  the  optic 

nerve  and  recti  muscles  are  more  or  less  affected,  and 

their  functions  impaired. 

In  those  more  complicated  cases,  however,  where 

the  ptosis  seems  to  depend  on  a  primary  affection  of 

the  nerve  or  nervous  centre,  we  may  have  to  exert  all 
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our  intelligence  and  skill  both  in  referring  the  malady  Syphilitic 
to  its  true  cause,  and  adapting  our  remedies  to  the  ^bg'|.°f.g®'^ 
special  requirements  of  the  case.    We  shall  do  well  to  forms, 
bear  in  mind  that  syphilis  in  its  various  phases  is  a 
prolific  source  of  disease,  both  in  the  sheaths  of  the 
nerves  and  in  the  brain  itself;  nor  must  we  forget  that 
this  form  of  ptosis  may  be  due  to  tumours,  to  limited 
apoplexy,  and  many  other  obscure  affections  to  which 
the  nervous  centres  are  liable. 

In  some  instances,  paralysis  of  the  levator  palpebrse  Ptosis, 
is  develo]3ed  suddenly,  apparently  from  the  effects  of 
cold.    The  patient  has  probably  been  exposed  to  a  Apparently 
bleak  wind,  or  slept  in  a  damp  bed,  and  the  next 
morning,  on  rising,  finds  that  he  cannot  open  one  or 
other  of  his  eyelids.    Many  of  these  cases  recover  very 
rapidly,  but  in  some  instances  progressive  atrophy  of 
the  optic  nerve  supervenes  ;  and  it  is  more  than  pro- 
bable that  the  disease,  though  attributed  to  cold  or 
rheumatism,  has  been  in  progress  for  a  considerable  Due  to  de- 
time,  and  depends  either  upon  embolism  of  some  of  |f  t^g^*''°'^ 
the  smaller  vessels,  or  fatty  changes  in  the  central  nerves  or 
axis  of  the  nerve,  or  nervous  centre.  brain. 

In  the  earlier  stages  of  the  disease,  when  of  malarious  Treatment, 
origin,  we  must  not  neglect  the  use  of  drugs  ;  and  we 
may  reasonably  hope,  by  attacking  the  malarious 
diathesis  m  this  way,  to  stop  the  further  progress  of  the 
local  affection.  With  this  intention,  we  should  try 
the  effect  of  arsenic  combined  with  iron  and  strychnine,  Drugs, 
and  other  reputed  remedies  for  this  disease. 

We  may  also  employ  counter -irritation  by  an  issue, 
or  blisters  to  the  temples,  as  well  as  administer  nervine  Blisters, 
tonics,  iodide  of  potassium,  and  so  forth,  according  to 
circumstances,  not  neglecting  due  attention  to  the 
condition  of  the  alimentary  canal  and  its  secre- 
tions. 

Dr.  J.  Eussell  Eeynolds  states,  that  in  those  forms 
of  paralysis  which  come  on  from  exposure  to  cold — 
paralysis  of  superficial  origin,  the  nutrition  of  the 
muscle  being  impaired  from  disease — that  the  functions  Galvanism : 
of  the  muscle  are  more  quickly  restored  by  means  of  current^''^'^ 
the  interrupted  battery  current  than  by  any  other 
means.  The  positive  pole  should  be  appHed  to  the 
forehead,  and  the  negative  drawn  over  the  lid.  The 
battery  should  be  one  of  low  power,  say  ten  cells  or 
so ;  you  will  make  the  muscles  flicker  when  you  put  it 
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on,  making  and  breaking  the  current  slowly  with  your 
finger  or  with  a  wet  sponge.* 

In  other  cases  of  ptosis,  depending  for  instance  on 
cerebral  disease,  the  wasted  muscle  may  be  best 
excited  by  means  of  Faradization. 

In  employing  electro-magnetism  for  the  relief  of 
ptosis,  the  positive  pole  may  be  applied  below  the  ear, 
and  a  small  piece  of  moist  sponge,  connected  with  the 
negative  pole,  over  the  skin  of  the  closed  eyelid.  The 
excitation  should  be  weak,  and  never  continued  for 
more  than  a  few  minutes  at  each  sitting.  If  this 
mode  of  treatment  is  hkely  to  prove  beneficial  _  the 
amendment  generally  becomes  apparent  very  speedily .f 
Unfortunately,  this  form  of  paralysis  is  often  slow  in 
its  development,  and  being  attended  by  no  urgent 
symptoms,  the  patient  may  fail  to  apply  for  rehef 
nntH  irreparable  damage  has  been  done  to  the  muscles. 

Paralysis  of  the  Oubiculauis  Palpebrarum  is  less 
frequently  met  with  than  ptosis.  When  it  exists,  the 
patient  may  be  able  to  open  the  affected  eyeHd,  but  is 
unable  to  close  it  completely ;  and  the  cornea,  being 
more  or  less  constantly  exposed  to  the  influence  of  the 
air,  and  of  particles  of  dust  which  settle  upon  it,  and 
its  nutrition  being  at  the  same  time  impaired,  irri- 
tation and  ulceration  are  apt  to  occur.  The  orbicularis 
is  seldom  paralysed  alone  ;  in  almost  all  cases  the 
other  muscles  of  the  same  side  of  the  face,  supplied  by 
the  seventh  nerve,  are  also  affected,  the  sensation  of 
the  part  remaining  perfect.  ^ 

The  most  common  causes  of  this  "  Bell's  palsy,  as 
it  is  called,  are  exposure  to  cold,  mental  emotions  of 
various  kinds,  and  traumatic  lesions  of  the  nerve ; 
under  any  of  these  circumstances  the  paralysis  occurs 
suddenly.  In  other  cases  the  affection  is  developed 
slowly,  and  then  usually  depends  on  some  lesion  of  the 
facial  nerve,  following  syphilitic  or  other  inflammation 
of  its  sheath,  or  of  the  bony  walls  of  the  aqueductus 
Pallopii ;  or  it  may  be  due  to  otitis,  termmatmg  m 
necrosis  of  the  petrous  portion  of  the  temporal  bone.  • 
In  some  few  instances  the  disease  commences  m  the 
brain.  M.  Trousseau,  in  referring  to  such  cases,  re- 
marks, that  the  "orbicularis  palpebrarum  is  never 


*  Lancet,  1870,  vol.  i.  p.  368. 
f  Ophthalmic  Review,  vol.  ii.  p.  143,  1865. 
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paralysed  to  tlie  same  extent  in  lesions  of  the  hemi- 
spheres  of  the  brain,  as  it  is  in  disease  of  the  facial 
nerve ;  hence,  if  a  hemiplegic  patient  is  asked  to  shut 
his  eyes,  he  does  it  completely  enough  to  hide  the 
globe  of  the  eye,  whilst  the  eyeball  remains  uncovered 
in  cases  of  paralysis  of  the  seventh  pair."*  The  patho- 
logy of  facial  paralysis,  however,  is  an  extensive 
subject,  and  I  can  only  glance  at  those  points  in  its 
history  which  have  a  direct  bearing  on  the  questions 
before  us. 

As  I  hare  already  said,  the  orbicularis  is_  often  '^^^1^^^^°'^ 
involved  in  facial  palsy:   consecutive  ulceration  of  °oi.j,ea. 
the  cornea  is  very  apt  to  occur,  and  the_  eye  may 
thus  be  destroyed.    Troublesome  lachrymation,  again, 
is  present  from  an  early  stage  of  the  affection,  the 
lower  Hd  no  longer  forming  a  canal  for  the  tears ; 
the  puncta,  moreover,  in  consequence  of  the  paralysis 
of  the  orbicularis,  cannot  assume  their  normal  position, 
but  drop  away  from  the  eyeball,  leaving  the  tears  to  Lachryma- 
trickle  down  over  the  corner  of  the  eye.    Yery  many 
cases  of  facial  paralysis  recover  themselves ;  perhaps 
one  of  the  best  tests  we  possess  of  the  probable  result 
of  a  case,  is  to  ascertain  how  the  affected  muscle 
responds  to  the  electro- magnetic  current.    If  no  con-  Electricity 
traction  of  the  palsied  muscle  takes  place  on  being  an  aid  to 
thus  stimulated,  it  is  almost  a  certain  sign  of  the  in-  P"^°&'i°^'^- 
curable  nature  of  the  disease. 

Although  idiopathic  facial  paralysis  generally  gets  Treatment. 
well  of  itself,  the  cure  may  be  sometimes  hastened  by 
counter-irritation,  and  exhibition  of  strychnine,  vera- 
trium,  and  the  use  of  Faradization,  or  the  interrupted 
battery  current.  In  instances  of  a  syphilitic  or  appa- 
rently malarious  origin,  while  employing  electricity  to 
excite  the  muscle  into  action,  we  should  never  fail  to 
administer  iodide  of  potassium,  quinine,  and  other 
drugs,  which  appear  sometimes  to  exercise  a  direct 
influence  on  these  affections. 

Blepharospasmus,  or  spasmodic  closure  of  the  eyelids,  Blephaeo- 
is  an  affection  of  the  orbicularis.    This  muscle,  as  M.  spasmus. 
Wecker  states,t  is  especially  liable  to  spasmodic  dis- 
orders, the  levator  palpebrse  being  but  rarely  affected. 


*  Bazire's  translation  of  Trousseau's  "  Clinical  Medicine," 
vol.  i.  p.  3. 

t  M.  Weckor,  "Maladies  des  Yeux,"  vol.  i.  p.  674. 
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In  certain  cases  of  spasm  of  tlie  eyelids,  tKe  contrac- 
tions are  of  a  clonic  kind,  so  that  the  patient  is  con- 
stantly winking ;  or  if  a  portion  only  of  the  muscle 
is  involved,  a  limited  twitching  is  produced.  This 
affection  is  common  among  weak  and  irritable  subjects, 
and,  though  unpleasant  enough,  is  generally  of  no  great 
moment,  being  readily  overcome  by  a  tonic  plan  of  treat- 
ment, and  the  use  of  a  stimulating  liniment.  There  are 
cases,  however,  in  which  such  clonic  contractions  of  the 
lids  become  a  permanent  disorder,  and  these  are  more 
troublesome  to  friends  than  to  the  patient  himself,  who 
becomes  unconscious  of,  or  indifferent,  to  them. 

A  far  more  serious  form  of  blepharospasm  is  that  in 
which  the  contractions  are  of  a  tonic  kind,  and  either 
intermittent  or  continuous.  Even  when  intermittent, 
the  disease  is  frequently  most  distressing,  and  attended 
with  absolute  danger  to  the  patient ;  for  he  may  be 
seized  with  a  violent  spasm  of  the  lids  at  any  moment, 
entirely  destroying  his  sight  for  the  time :  and  sup- 
posing that  he  happens  to  be  crossing  a  crowded  street 
at  this  particular  moment,  he  runs  a  risk  of  being 
thrown  down  and  run  over.  Moreover,^  the  affection  is 
in  other  respects  a  most  painful  one,  interfering  as  it 
does  with  work,  and  rendering  the  patient  unfit  for  all 
useful  employment.  ,  . 

Oa^ises.— Blepharospasm  often  depends  upon  u-nta- 
tion  reflected  from  the  sensitive  to  the  motor  nerve. 
M.  Wecker  describes  this  affection  under  three  heads, 
according  to  the  source  of  the  irritation  :--Firstly,  the 
traumatic ;  secondly,  that  depending  on  disease  of  the 
cornea  or  conjunctiva ;  and  thirdly,  upon  an  affection 
involving  all  the  branches  of  the  facial  nerve. 

In  the  first  class  of  cases,  the  spasm  is  generally 
determined  by  the  presence  of  a  foreign  body  on  the 
cornea  or  conjunctiva,  the  irritation  of  the  branches  of 
the  fifth  nerve,  which  is  thus  produced,  being  reflected 
throuo-h  the  seventh  or  motor  nerve  to  the  muscles  it 
supplfes.  At  first  the  spasm  is  intermittent,  and  con- 
fined to  the  orbicularis  ;  but  eventually  it  becomes  con- 
tinuous, and  may  spread  to  all  the  muscles  of  the  face, 
especially  if  an  attempt  be  made  to  open  the  eyelids 
by  force.  At  first,  perhaps,  one  eye  only  is  aflected, 
but  the  other  may  subsequently  become  involved. 

In  the  second  class  of  cases,  the  blepharospasm  may 
be  caused  by  the  irritation  arising  from  pustular  con- 
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junctivitis,  or  an  ulcer  of  tlie  cornea.  The  abnormal  re- 
flex action  thus  established,  may  persist  even  after  the 
cause  of  it  is  removed.  To  this  class  we  must  refer  the 
spasmodic  closure  of  the  eyelids  in  so-called  strumous 

ophthalmia.  ■,  •     ■  n 

The  third  class  includes  cases  of  neuralgic  tic  ot  the  3.  Neural- 
face,  in  which  the  morbid  condition  of  the  fifth  nerve, 
especially  its  supra-orbital  branch,  is  propagated  by 
reflex  action  to  the  seventh  pair,  causing  spasm  of  the 
orbicularis.  Malaria,  rheumatism,  sudden  exposure  to 
cold,  irritation  of  the  nerve  by  bony  growths  in  its  pas- 
sage through  the  skull,  or  faulty  digestion,  may  be  men- 
tiolied  as  some  of  the  most  common  causes  of  this  form 
of  blepharospasm. 

The  Treatment  will  of  course  depend  upon  the  nature  Treatment. 
of  the  disease.    If  the  spasm  is  caused  by  the  presence 
of  a  foreign  body  in  the  eye,  the  off"ending  particle  must  Eemove 
be  removed  as  soon  as  possible ;  and  so  with  afi"ections  local  cause, 
of  the  conjunctiva,  we  must  endeavour  to  cure  the 
local  disease.    But  in  the  third  class  of  cases,  we  should 
try  to  ascertain  which  of  the  branches  of  the  fifth 
nerve  is  principally  involved,*  and,  as  a  guide  to  its 
discovery,  we  may  exert  pressure  at  different  points  of  ^gj^'l" 
the  surface— for  example,  over  the  exit  of  the  supra- 
orbital nerve,  and  notice  if  it  influences  the  spasm  of 
the  lid ;  or,  again,  we  may  examine  in  the  same  way 
the  inferior  dental  nerve  at  the  dental  foramen.  _  If 
we  can  thus  discover  the  pomt  of  departure  of  the  irri- 
tation among  the  branches  of  the  fifth,  we  may  very 
probably,  by  division  of  the  nerve,  interrupt  the  chain 
of  nervous  actions  on  which  the  spasm  of  the  orbicu- 
laris depends.    It  may  be  necessary  to  divide  the  nerves  On  one  or 
on  both  sides  of  the  face ;  and  at  first  the  beneficial  ''"'^ 
efi'ect  of  the  operation  may  not  be  very  apparent,  but 
gradually  the  spasm  passes  ofi",  to  the  great  relief  of  the 
patient.    Unfortunately,  after  an  apparent  cure  has 
been  effected  in  this  way,  the  afi'ection  will  sometimes 
return. 

Among  other  remedies  which  may  be  usefully  em-  Faradizu- 
ployed  for  the  relief  of  blepharospasm,  are  electricity, 
the  continuous  current  being  used,  and  the  subcuta-  Morphia, 
neous  injection  of  morphia.    These  should  always  be 

•  "  Maladies  des  Yeux,"  par  M.  Wecker,  vol.  i.  p.  681. 
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tried  before  we  have  recourse  to  surgical  interference. 
The  injection  should  be  made,  in  the  first  instance, 
over  the  branches  of  the  supra-orbital  nerve. 

We  should  never  omit  to  make  a  careful  inspection  of 
the  teeth  in  this  form  of  disease :  the  extraction  of  a 
carious  tooth  may  at  once  remove  the  wliole  complaint. 
In  like  manner,  the  cicatricial  tissue  of  a  wound,  in- 
volving branches  of  the  fifth  nerve,  may  have  to  be  dis- 
sected out  to  relieve  the  irritation  it  occasions  in  the 
sentient  fibres.  In  fact,  careful  consideration,  and  a 
judicious  adaptation  of  remedies  will  be  called  for,  to 
enable  us  to  comprehend  and  successfully  meet  the 
various  forms  of  this  veiy  troublesome  complaint. 
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MALPOSITIONS  OP  THE  EYELIDS  AND  EYELASHES. 

Entropium,  or  an  incurving  of  the  margin  of  the 
eyelids,  may  be  joartial  or  complete,  and  may  be  con- 
veniently divided  into  two  kinds — the  spasmodic  and 
permanent. 

The  first  is  seldom  met  with  except  amongst  old 
people,  whose  skin  has  become  lax  and  wrinkled.  We 
occasionally  see  cases  of  the  kind  resulting  from  the 
constant  application  of  a  compress  and  bandage,  as  after 
the  operation  of  extraction,  and  the  like. 

The  lower  lid  is  generally  afiected  in  instances  of 
spasmodic  entropium :  its  ciliary  margin,  being  curved 
inwards  on  itself,  carries  the  cilia  with  it,  so  that  the 
latter  cannot  be  seen  unless  the  skin  of  the  lid  be 
retracted,  when  they  assume  their  normal  position ;  the 
irregular  contraction,  however,  of  the  fibres  of  the  orbi- 
cularis soon  causes  the  margin  of  the  eyelid  to  become 
again  incurved.  There  is  not  only  a  lax  condition  of 
the  cutis  in  these  cases,  but  the  outer  fibres  of  the 
orbicularis  lose  their  contractile  power ;  whereas  those 
near  the  margin  of  the  lid,  acting  with  unusual  force, 
turn  the  cilia  inwards  in  the  way  described.  The  eye- 
lashes being  thus  brought  into  constant  contact  with 
the  cornea,  cause  such  an  amount  of  irritation,  that 
pathological  changes  gradually  take  place  in  its  fibrous 
structure,  which  end  in  vascular  opacity,  or,  it  may  be, 
destructive  ulceration. 

Treatment. — Should  the  entropium  have  arisen  from 
mechanical  causes,  as,  for  instance,  after  the  extraction 
of  a  cataract  from  the  pressure  of  the  bandage  over  the 
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eyelids,  it  is  only  necessary  to  remove  the  cause,  and  . 
after  a  time  the  orbicularis  will  regain  its  functions, 
and  the  lid  be  restored  to  its  normal  state.  This  result 
may  be  hastened  by  first  retracting  the  Kd,  and  then 
applying  a  layer  of  collodion,  or  a  strip  of  j)laster,  along 
its  cutaneous  surface,  so  as  to  keep  the  lid  in  its  natxiral  piaster, 
position.* 

In  the  more  inveterate  cases,  whether  depending  on 
mechanical  or  other  causes,  it  wiU  be  necessary  to  ex-  Excise  a 
cise  an  elliptical  portion  of  the  skin  and  subcutaneous  1^1^^°^  °^ 
tissues,  parallel  to  the  free  margin  of  the  lid;  when 
the  contraction  of  the  tissues,  as  they  cicatrize,  will,  by 
shortening  the  external  covering  of  the  lid,  keep  its 
cihary  border  in  its  normal  position. 

One  would  suppose,  from  the  numerous  proceedings 
propounded,  that  this  was  a  difficult  operation,  whereas 
nothing  can  be  moi'e  simple. 

A  pair  of  entropium  forceps  Fig.  12.  Operation, 

should  be  used  to  pinch  up 
a  fold  of  the  skin,  running 
parallel  to  the  ciliary  mar- 
gin of  the  lid,  which  may 
then  be  excised  with  curved 
scissors  {vide  Fig.  12).  The 
amount  of  skin  to  be  re- 
moved will  depend  upon 
the  extent  of  the  entropium, 
and  may  be  judged  of  by 
noticing  if  the  fold  seized  between  the  blades  of  the 
forceps  is  sufficient  to  restore  the  cilia  to  their  normal 
position.    Care  must  be  taken  to  avoid  wounding  the  Avoid  the 
•  puncta ;  in  fact,  it  is  seldom  advisable  to  remove  the  [hf  °°  la 
skm  towards  the  inner  angle  of  the  eye  ;  for  although 
the  punctum  may  not  be  wounded,  it  may  be  everted  ' 
by  the  contraction  of  the  cicatrix,  and  will  thus  incon- 
venience the  patient,  the  tears  not  being  able  to  escape 
through  it  and  a  watery  eye  resulting.    This  accident 
may  be  avoided  by  preserving  the  skin  in  the  situation 
mdicated. 

Permanent  entropium  differs  from  the  spasmodic  2.  Perma- 
form  of  the  disease,  in  that  the  incurving  of  the  lids  "ent  entro- 
depends  upon  changes  in  their  structure,  very  often  P'*""' 


*  Sir  W.  Lawrence  "  On  the  Diseases  of  the  Eye,  p.  127. 
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caused  by  granular  conjunctivitis.  It  may  also  occur, 
among  old  people,  from  the  eyeball  sinking  into  the 
socket ;  the  palpebral  border  of  the  orbiculai-is  is  then 
very  apt  to  become  inverted.  The  upper  and  lower 
lids  are  equally  subject  to  this  form  of  disease,  and  one 
or  both  eyes  m  ay  be  affected. 

As  I  have  above  remarked,  in  the  majority  of  cases, 
permanent  entropium  results  from  the  effects  of  gra- 
nular conjunctivitis,  which  leads  to  the  formation  of 
cicatrices  of  the  mucous  and  submucous  tissues  ;  these, 
in  contracting,  shorten  the  tarsal  cartilage  from  side  to 
side,  as  well  as  from  above  downwards,  so  that  the 
ciliary  margin  of  the  affected  lid  is  turned  inwards,  in 
consequence  of  the  increase  in  the  natural  curvature  of 
the  cartilage.  The  lid  also  becomes  shortened  from 
side  to  side,  and  its  mucous  membrane  is  generally 
much  hypertrophied ;  it  is  evidently  impossible,  in  the 
presence  of  so  much  structural  change,  to  restore  the 
cilia  to  their  normal  position  by  retracting  the  skin  of 
the  lid,  as  in  the  spasmodic  form  of  entropium. 

In  permanent  entropium  the  eyelashes  are  often 
destroyed,  a  few  irregtilar  and  distorted  ciHa  alone 
remaining.  These  stumps,  however,  by  constantly 
rubbing  against  the  surface  of  the  cornea  each  time 
the  eye  is  opened  or  closed,  produce  such  an  amount  of 
irritation,  that  the  transparency  of  the  cornea  is  gra- 
dually lost,  and  the  sight  for  all  practical  purposes 

destroyed.  .        .       c  at.  r 

Occasionally  we  meet  with  inversion  ot  the  tree 
margins  of  the  eyelids,  following  the  chemical  action  of 
lime" or  some  such  material  falling  into  the  eye,  and 
which  has  caused  sloughing  of  the  conjunctiva,  the 
formation  of  a  cicatrix,  and  consequently  entrop_ium._ 

The  Treatment  of  Permanent  Entropiuyn  consists  m 
either  removing  the  cilia  together  with  their  bulbs,  so 
as  to  prevent  their  rubbing  against  the  cornea  for  the 
future,  or  else  excising  a  portion  of  the  skm,  and  groov- 
lo-  the  tarsal  cartilage,  so  as  to  restore  the  margin  ot 


in£ 


the  lid  to  its  normal  position 


* 


*  In  considering  the  operative  proceedings  advocated  for  the 
cure  of  chronic  entropium  and  ectropium,  the  author  has  been 
obliged  to  confine  his  remarks  to  the  operations  he  has  himselt 
practised  ;  for  were  he  to  attempt  to  describe  them  al  ,  it  would 
occupy  more  space  than  could  be  spared  in  a  work  ot  this 
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The  excision  of  the  cilia  and  their  bulbs  is  to  be 
managed  as  follows  :— A  pair  of  Desmarres'_  forceps 
having  been  appHed  to  the  lid,  an  incision  is  made  Excision  of 
through  the  skin  and  subcutaneous  tissues,  down  to 
the  tarsal  cartilage,  parallel  to,  and  about  one-eighth 
of  an  inch  from  the  margin  of  the  lid.  The  extremities 
of  this  cut  are  to  be  carried  down  to  the  free  edge  of 
the  Hd,  and  the  small  flap  of  skin,  enclosed  within  the 
incisions  thus  made,  is  to  be  dissected  away  from  the 
tarsal  cartilage,  together  with  the  subcutaneous  tissue 
and  bulbs  of  the  cilia.  The  wound  must  be  carefully- 
cleaned  and  examined  for  any  remaining  bulbs  of  the 
ciUa,  which  should  be  removed.  Cold-water  dressing 
may  then  be  applied  till  the  wound  has  healed. 

If  it  is  not  thought  advisable  to  destroy  the  ciHa,  the 
following  operation  may  be  resorted  to  : — Desmarres'  pperation 

•  •  ••••    tor  Tjr6~ 

forceps  having  been  adjusted  to  the  hd,  an  mcision  is  serving  the 
to  be  made  through  the  skin  and  subcutaneous  tissues,  cilia, 
down  to  the  tarsal  cartilage,  parallel  to  and  about  the 
sixth  of  an  inch  from  its  ciliary  border,  taking  care  to 
keep  clear  of  the  bulbs  of  the  eyelashes.    A  second 
incision  is  to  be  made  of  the  same  depth  parallel  to  the 
first,  and  about  a  quarter  of  an  inch  from  it,  and  join- 
ing it  at  either  extremity.    These  incisions  are  then  to 
be  deepened,  by  cutting  obliquely  downwards  into  the 
tarsal  cartilage,  so  as  to  form  a  groove  in  its  substance.  Grooving 
and  the  skin,  subcutaneous  tissue,  and  cartilage,  con-  cartilage.^ 
tained  within  the  above  incisions,  are  to  be  dissected 
away.    The  object  of  this  operation  is,  in  fact,  to  cut 
an  elongated,  wedge-shaped  piece  out  of  the  skin  and 
tarsal  cartilage,  so  that  when  the  edges  of  the  wound 
have  united,  the  incurved  palpebral  margin  of  the  lid 
will  be  everted,  and  resume  its  normal  position.  In 
this  operation  care  must  be  taken  not  to  wound  the 
puncta,  or  cause  them  to  become  everted  by  removing 
the  integument  about  them.* 

As  entropium  is  frequently  complicated  and  aug- 


kind.  The  most  recent  notice  he  has  seen  on  the  sixbject  is  in 
"Arch,  fiir  Oijh.,"  x.  2,  p.  221 ;  and  the  third  volume  of  the 
Ophthalmic  Review,  p.  299,  where  A.  von  Grafe's  method  of  ope- 
rating in  these  cases  is  described,  and,  like  all  the  handiwork  of 
that  eminent  surgeon,  doubtless  demands  our  best  attention. 

*  Streatfeild,  On  Grooving  the  Fibro-Cartilage :  Ophthalmic 
Hospital  Reports,  vol.  i.  p.  123. 
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mented  by  a  shortening  of  the  tarsal  cartilage  from 
side  to  side,  it  necessarily  follows  that  the  longitudinal 
diameter  of  the  palpebral  fissure  becomes  lessened  in 
these  cases;  hence,  as  I  shall  further  explain  when 
describing  the  mode  of  treating  vascular  opacities  of 
the  cornea,  it  is  often  necessary  to  elongate  the  con- 
tracted fissure,  by  slitting  up  the  outer  commissure 
of  the  eye,  as  far  as  the  orbital  process  of  the  malar 
bone,  and  keeping  the  lips  of  the  wound  apart,  until 
their  edges  have  cicatrized  ;  there  will  then  be  no  fear 
of  their  again  uniting,  and  the  palpebral  fissure  will 
remain  permanently  elongated. 

The  following  is  the  method  of  proceeding  : — After 
dividing  the  external  commissure,  the  edges  of  the 
wound  must  be  tied,  the  upper  to  a  fold  of  the  integu- 
ment of  the  forehead,  and  the  lower  to  the  cheek,  so  as 

to  keep  the  lips  of  the  incision 
apart,  converting,  in  fact,  the 
primary  horizontal  wound  into 
a  vertical  one.  This  is  repre- 
sented in  Fig.  13,  where  sutures 
are  supposed  to  be  passed 
through  the  thickness  of  the  lid 
at  the  extremity  of  the  cut,  and 
tied  to  folds  of  skin  as  above 
directed.  So  long  as  these  su- 
tures can  be  retained,  the  edges 
of  the  incision  evidently  cannot 
unite;  in  practice,  however,  we 
shall  -  find  it  very  difficult  to  get 
our  patients  to  submit  to  this 
treatment;  the  pain  and  inconvenience  they  endure 
is  very  great,  and  though,  undoubtedly,  the  practice 
is  most  beneficial  if  it  can  be  carried  out,  still  it  is  very 
desirable  that  some  simpler  means  should  be  devised 
for  attaining  the  same  end.  This  may  be  very  imper- 
fectly accomplished  by  slitting  up  the  commissure,  and 
then  uniting  the  conjunctival  and  cutaneous  edges  of 
the  wound  by  means  of  several  sutures. 

Pagenstecher,  after  dividing  the  external  commissure, 
takes  up  a  horizontal  fold  of  skin  and  orbicularis 
muscle  with  a  pair  of  forceps,  and  then  passes  several 
ligatures  through  the  base  of  the  fold,  allowing  them 
to  ulcerate  their  way  out  through  the  skm ;  the  cica- 
trices thus  formed  produce  permanent  eversion  ot  the 
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lid.  In  jDassing  tlie  ligatures  ttrougli  the  fold  of  skin, 
the  point  of  the  needle  is  to  be  entered  close  to  the 
external  surface  of  the  tarsal  cartilage,  and  its  point 
brought  out  at  the  edge  of  the  Hd ;  the  ligature  is  to 
be  firmly  tied,  and  allowed  to  suppurate  out,  which 
it  generally  does  in  six  or  eight  days.  Water-dressing 
may  be  applied  subsequent  to  the  operation. 

ECTEOPITJM,    OR  EVEUSION    OF    THE    EtELIDS. — The  Ectro- 

lower  hd  is  most  frequently  affected  in  this  disorder. 
Cases  may  be  divided  into  three  classes.  1st.  Tem-  Varieties 
porary  eversion  of  the  lids,  depending  usually  on 
purulent  conjunctivitis.  2nd.  Ectropium  arising  from 
hypertrophy  of  the  conjunctiva.  3rd.  Ectropiiim  from 
the  contraction  of  a  cicatrix,  the  skin  of  the  Ud  having 
been  destroyed  either  by  an  injuiy,  or  from  disease. 

1.  The  first  form  of  ectropium  generally  arises  under  i.  Tempo- 
the  following  circumstances : — In  cases  of  purulent  ^^^y- 
conjunctivitis,  the  mucous  membrane  may  be  so  much  From  con- 
swollen  that  the  free  margin  of  the  hd  is  forced  away  jmotivitis. 
from  the  eye,  to  such  an  extent  as  to  become  doubled 
back  upon  itself,  in  precisely  the  same  way  as  if 
we  had  everted  it  for  the  purpose  of  examining  the 
palpebral  conjunctiva.  Under  these  circumstances  the 
fibres  of  the  orbicularis,  at  the  hne  of  eversion  of  the 
lid,  foi-m  a  constricting  band,  which,  by  pressing  on  the 
vessels,  impedes  the  circulation  of  blood  through  them, 
and  the  everted  conjunctiva  may  in  consequence  slough  May  cause 
away,  irreparable  damage  being  done  to  the  eye.  sloughing. 
Among  young  children  suffering  from  purulent  con- 
junctivitis, this  form  of  ectropium  is  especially  Hkely  to 
occur,  the  lids  having  been  everted,  perhaps  in  drop-  „ 
ping  some  lotion  into  the  eye,  and  no  trouble  taken  to  in"hS.ton. 
restore  them  at  once  to  their  natural  position. 

The  Treatment  of  this  form  of  eversion  of  the  Hds,  Treatment. 
consists  in  scarifying  the  swoUen  and  everted  con-  Scariflca- 
junctiva,  so  as  to  empty  its  vessels  of  blood,  after  which  tion. 
a  httle  gentle  pressure  on  the  swollen  lid  will  reduce 
the  oedema  of  the  part,  and  the  lid  may  then  generally 
be  returned  to  its  natural  position  with  ease,  and  must 
be  retained  there  with  a  pad  and  bandage  applied  over  Pad  and 
the  eye.  The  dressing  should  be  removed  from  time  to  bandage, 
time,  to  enable  us  to  clean  the  eye,  and  apply  the 
necessary  remedies  for  the  cure  of  the  conjunctivitis. 
..  2.  The  second  form  of  ectropium,  arising  from 
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hypertrophy  of  the  conjunctiva,  is  often  thus  pro- 
duced:— Among  aged  people  the  skin  of  the  lids  be- 
comes lax,  and  the  puncta  no  longer  fit  closely  against 
the  globe,  and  the  tears  are  retained  in  contact  with 
the  eye.  The  lacus  lachrymalis  being  thus  always  full 
of  tears,  considerable  irritation  of  the  mucous  mem- 
brane is  excited,  and  chronic  inflammation  and  hyper- 
trophy of  the  conjunctiva  are  ultimately  induced  ;  the 
thickened  mucous  membrane  then  forces  the  lids  away 
from  the  eye,  and  ectropium  results.  The  eversion  of 
the  lid  is  usually  augmented  under  these  circum- 
stances by  inflammation  and  uL  eration  of  the  skm  at 
the  inner  angle  of  the  eye,  caused  by  the  irritation  of 
the  tears  constantly  flowing  over  it,  and  the  efforts  of 
the  patient  to  keep  the  part  dry. 

Another  cause  of  this  form  of  ectropiuna— brought 
about,  however,  in  precisely  the  same  way— is  a  partial 
paralysis  of  the  fibres  of  the  orbicularis  muscle :  the 
lower  lid  drops  away  from  the  eye,  the  puncta  are 
everted,  and  hypertrophy  of  the  conjunctiva  and  ec- 
tropium follow. 

Eversion  of  the  lid  occasioned  by  chronic  irritation 
and  thickening  of  the  mucous  membrane,  whether 
arising  from  the  causes  now  mentioned  or  any  other— 
as,  for  instance,  tinea  ciharis— in  course  of  time  not 
only  induces  a  permanent  eversion  of  the  tarsal  carti- 
lage, but  also  a  lengthening  of  the  lid  from  side  to 
side  The  exposed  mucous  membrane  becomes  con- 
verted into  a  thickened  reddish  mass,  assuming  very 
much  the  characters  of  the  skin.  The  disease  is 
therefore,  not  only  very  unsightly,  but  since  tie  patient 
is  unable  to  close  his  eye,  dust  and  dirt  get  lodged 
on  the  cornea,  and  these,  together  with  the  contact  ot 
the  air,  produce  vascular  opacity,  and  it  may  be 
destructive  ulceration  in  the  cornea,  or  even  changes  m 
the  deeper  structures  of  the  eye.  _ 

Treatment.— In  the  first  instance,  m  shght  cases,  we 
mav  try  the  eff-ects  of  the  red  precipitate  ointment,  ap- 
phed  over  the  ectropium  and  along  the  margin  oi  the 
lids,  twice  a  day.  If  this  does  not  succeed,  the  ec- 
tropium  should  be  still  further  everted  by  traction  on 
the  neighbouring  skin,  and  the  conjunctiva  havmg 
been  drfed,  a  glass  rod,  wetted  with  nitric  acid,  should 
be  drawn  over  the  surface  of  the  mucous  ^lembrane 
parallel  to  and  about  the  eighth  of  an  mch  distant 
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from  the  margin  of  tlie  lid.    Immediately  after  this 
application,  a  stream  of  water  must  be  syringed  over 
the  part,  so  as  to  wash  away  the  excess  of  nitric  acid  How  to 
remaining  on  the  conjunctiva;  and  a  little  sweet  oil '''^^'^ 
having  been  smeared  over  the  surface,  the  lid  is  to  be 
kept  carefully  closed  with  a  pad  and  bandage.    It  will 
generally  be  necessary  to  repeat  this  application  once 
a  week  for  a  month,  before  the  desired  result  will  be 
attained.     The  conjunctiva  seldom  sloughs,  as  we 
might  sujDpose  it  would  do,  after  the  application  of  the 
acid,  but  a  sufficient  amount  of  contraction  gradually 
takes  place  in  the  hypertrophied  tissues  to  overcome 
the  ectropium,  and  restore  the  lid  to  its  normal  posi- 
tion.   It  may  not  happen,  however,  that  even  then  the  slitting  the 
lid  fits  accurately  enough  against  the  eyeball  to  allow  canali- 
the  lachrymal  secretion  to  pass  through  the  punctum ; 
and  it  may  therefore  be  necessary  subsequently  to  sUt 
open  the  canaliculus,  as  described  in  the  next  chapter. 
In  place  of  nitric  acid,  any  other  escharotic,  as,  for 
instance,  nitrate  of  silver,  may  be  employed. 

In  old  standing  cases,  caustics  often  fail,  and  it  then 
becomes  necessary  to  excise  an  elliptical  portion  of  the  Bxcisin^  a 
everted  conjunctiva,  extending  along  the  breadth  of 
the  lid,  and  parallel  to  its  ciHary  margin.  The  amount  tiTa.'^"''" 
of  conjunctiva  to  be  removed  will  depend  upon  the 
extent  of  the  displacement ;  in  fact,  we  must  excise  a  • 
fold  of  the  mucous  membrane  in  ectropium,  in  pre- 
cisely the  same  manner  as  we  remove  a  portion  of 
skin  in  certain  cases  of  entropium  ;  all  that  is  required 
is,  when  the  wound  heals  and  contracts,  that  the 
everted  lid  shall  be  drawn  back  into  apposition  with 
the  eyeball.    After  the  operation,  the  eye  must  be 
closed  with  a  pad  and  bandage. 

I  have  already  observed  that,  in  old  standing  cases 
of  ectropium,  the  tarsal  cartilage  is  apt  to  become 
elongated  from  side  to  side.  In  this  condition  of  the 
parts,  it_  would  be  useless  simply  to  excise  a  portion  of 
the  conjunctiva;  to  correct  this  malposition  one  of 
the  following  operations  may  be  resorted  to  :  

Drs.  Warlomont  and  Testelin,  in  their  French  edition 
of  Mackenzie's  work  on  the  eye,  describe  the  following 
operation  for  the  cure  of  ectropium  :-In  old  cases  Another 
accompanied  by  hypertrophy  of  the  long-exposed  con-  operation, 
junctiva,  we  excise  with  a  bistoury,  or  strong  scissors 
an  elliptical  piece  of  the  conjunctiva,  proportionate  to 
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the  degree  of  hypertrophy  of  the  mucous  membrane, 
parallel  to  the  inferior  (become  superior)  margin  of  the 
tarsal  cartilage,  and  one  line  distant  from  it.  We  pass 
three  strong  waxed  ligatures  through  the  lips  of  the 
resulting  wound,  using  a  curved  needle  with  a  large 

eye ;  both  ends  of  each 
thread  are  then  passed  to- 
gether through  the  eye  of 
its  needle,  and  the  needle 
is  guided  along  the  nail  of 
the  left  index  finger,  be- 
tween the  eyel^all  and  the 
eyelid,  made  to  penetrate 
the  conjunctiva  at  its  angle 
of  reflection  from  the  globe, 
and  brought  out  as  high 
up  as  possible  through  the 
skin.  The  two  ends  of  each  ligature  are  then  crossed 
over  a  bit  of  plaster,  and  tied  close  under  the  arch  of  the 
orbit,  as  shown  in  the  annexed  figure.  Chloroform 
must  be  given  in  this  operation,  cold  apphcations 
used,  and  the  ligatures  removed  at  the  end  of  three 
days.* 

Stellwag  von  Oarion  observes  that :— "In  ectropion 
of  the  lower  lid,  caused  by  elongation  of  the  free  border, 
with  distension  and  relaxation  of  the  cartilage,  which 
cannot  be  completely  reheved,  the  lid  must  be 
rendered  tense  in  a  horizontal  direction,  and  at  the 
same  time  lifted  up,  if  we  hope  to  have  it  fit  the  eye- 
ball again.  The  simple  narrowing  of  the  palpebral 
fissure  has  almost  always  shown  itself  to  be  in- 
sufficient. .    1,   i  • 

"  If  it  be  accompanied  by  no  very  great  shortenmg 
of  the  integument,  and  if  the  margin  of  the  Hd  is  m 
other  respects  normal,  the  excision  of  a  triangular  flap, 
from  the  outer  portion  of  the  hd,  and  closing  the 
wound  by  sutures,  is  generally  sufficient.  For  this 
purpose  the  edges  of  the  lids  in  the  outer  commissure 
are  spht  with  an  iridectomy -Icnife,  the  splitting  bemg 
continued,  if  necessary,  with  a  scalpel.  Then  a 
triangular  flap  of  integument  is  made  by  the  con - 
o-  incisions,  which  is  dissected  up  from  the  tissue 


verging 


*  OplitJialmic  Review,  vol.  iii.  p.  113. 


ECTROPIUM. 


113 


beneath.  Tlie  edges  of  tlie  wound  are*then  united  by 
suture,  and  a  protective  bandage  applied  until  adhesion 
has  occurred.  In  order  to  lessen  the  stretching,^  it  is 
well,  before  closing  the  wound,  to  separate  the  inner 
edge  from  the  tissue  beneath  for  a  little  distance, 
particularly  if  the  subcutaneous  tissue  is  sopiewhat 
thickened  from  previous  irritation,  and  consequently 
resists  the  intended  pressing  out  of  the  integument. 
It  also  seems  advisable  to  somewhat  diminish  the 
tension  by  keeping  the  adjacent  parts  drawn  toward 
the  cicatrix  by  strips  of  ])laster. 

"  If  we  wish  to  secure  a  great  elevation  of  the  lid  and 
of  the  commissure,  the  tarsoraphic  operation  deserves  Tarsoraphic 
the  preference.  Before  this  oj)eration  is  undertaken 
we  should  close  the  lids,  bring  the  lower  one  into  a 
normal  position,  then  the  border  is  pnt  slightly  on  the 
stretch  in  a  horizontal  direction.  We  should  then 
mark  with  ink,  in  a  vertical  line,  the  two  points  of 
both  the  edges  of 
the  lids,  where 
both  lid-margins 
fit  each  other, 
when  they  are  in 
a  normal  position, 
and  there  is  a 
slight  amount  of 
tension  of  the  lower 
lid.  Then,  the  lids 
being  kept  in  the 
position  described, 
the  integument 
over  the  outer 
commissure  is 
lifted  up  in  a  hori- 
zontal fold,  and  as 
much  of  the  in- 
tegument of  the 
lower  lid  very  gra- 
dually fastened  between  the  fingers  as  is  necessary  to 
bring  the  lid  into  its  normal  position,  and  to  elevate 
the  outer  commissure  to  the  level  of  the  inner  ano-le. 
When  the  breadth  of  this  horizontal  fold  of  integu- 
ment is  also  indicated  by  two  lines  parallel  to  the 
margin  of  the  lid,  we  begin  to  extirpate  the  portion  of 
the  integument  within  the  described  boundaries. 


Fig.  15. 
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"  Wliile  one  <issistant  holds  tlie  head  of  the  patient, 
and  another  restrains  the  bleeding,  the  operator 
(see  Fig.  15)  pushes  a  small  horn-spatula  under  the 
outer  commissure,  lifts  it  up  from  the  globe,  and 
splits  it  into  two  layers,  first  thrusting  in  a  broad, 
lance-shaped  knife  immediately  in  front  of  the  fascia 
tarso-orbitalis,  and  then  enlarging  the  wound  with  a 
scalpel  on  both  lids,  up  to  the  vertical  boundary  lines 

a  and  h.  .  n 

"When  this  intra-marginal  splitting  la  done  sulii- 
ciently,  the  lower  and  then  the  upper  margin  of  the 
lid  are  freshened  in  a  direction  inward  from  the  vertical 
boundary  line,  for  about  one-half  to  three-quarters  of  a 
line,  by  a  horizontal  incision.  The  whole  breadth  of 
this  incision  falls  behind  the  lashes.  The  lower 
margin  of  the  lid  is  now  cut  through  in  the  vertical 
boundary  line,  and  down  to  the  cartilage,  and  the  wound 
elongated  until  the  level  of  the  horizontal  line  has 
been  reached.  The  knife  is  then  turned  in  an  obtuse 
angle  looking  outward,  carried  on  parallel  to  the  margin 
of  the  lid,  and  beyond  the  commissure  is  turned  up- 
ward in  the  shape  of  an  arch.    {See  Fig.  15.) 

"The  upper  Hd  is  treated  in  the  same  way.  The 
horizontal  incision  is  to  be  made  at  a  greater  or  less 
distance  from  the  edge  of  the  lid,  according  as  the 
outer  commissure  is  to  be  more  or  less  elevated ;  but 
it  should  always  be  so  made  that  the  two  run  together 
at  an  acute  angle.  The  integument  thus  circumscribed 
is  dissected  up,  and  the  wound  closed  by  three  or  four 

sutures.  The 
I'iG.  15*.  g^.gt  suture  is 

placed  close 
to  the  vertical 
boundaryUne. 
(Fig.  15*.) 
When  all  are 
inserted,  the 
curved  incisi- 
on is  changed 
to  a  horizon- 
tal one. 

-    " "  "In  order 

to  lessen  the 
tension,  strips 

of  adhesive  plaster  as  well  as  the  protective  bandage, 
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may  be  used.  These  are  fastened  on  the  cheeks  and 
forehead,  drawing  tip  the  integument  lying  between 
them. 

"  When  there  is  a  very  great  difference  in  the  length 
of  the  edges  of  the  lids,  the  result  of  the  operation  is 
endangered  by  the  bulging  forward  of  a  large  fold  of 
the  cartilage  and  the  fascia  under  the  suture.  It  is, 
therefore,  advisable,  after  the  separation  of  a  circum- 
scribed flap,  to  cut  out  a  piece  or  gusset  {zwickel)  next, 
to  the  outer  commissure,  whose  axis  runs  outwai'd  and 
somewhat  downward,  and  whose  base  is  about  the 
same  size  as  the  difference  in  the  length  of  the  edges 
of  the  lids.  ■  The  edges  of  the  incision  in  the  cartilage 
and  the  fascia  should  then  be  included  in  the  suture." 

3.  Ectropium,  arising  from  the  contraction  of  a  3;  Ecfro- 
cicatrix  of  the  skin,  is  often  a  most  troublesome  defor-  cicatrices™ 
mity  to  overcome.    It  matters  not  if  the  cicatrix  has 
been  formed  by  a  wound  or  a  burn,  if  it  involves  the 
skin  of  the  lid  it  is  almost  sure  to  be  followed  by  ectro- 
pium and  its  consequences.   The  treatment  to  be  pur- 
sued in  these  cases  consists  in  freeing  the  lid  from  the  Set  free 
contracting  bands  of  the  cicatrix ;  it  is  evident  that 
simply  excising  a  portion  of  the  conjunctiva  will  not 
effect  this  object. 

In  slight  cases  it  may  only  be  necessary  to  make  an  Operatiun 
incision  through  the  integument,  parallel  to  the  cHiai-y  gases^^'* 
margin  of  the  lid,  and  of  such  an  extent  as  will  enable 
us,  by  dissecting  the  subcutaneous  tissue  from  the 
cartUage,  to  sejparate  it  from  the  adhering  cicatrix. 
The  lid,  being  freed  in  this  way  from  the  cicatricial 
tissue,  may  be  closed,  and  should  be  kept  in  this  con- 
strained position  by  passing  a  suture  through  its  edge, 
and  tying  it  down  to  a  fold  of  the  skin  of  "the  cheek, 
or  forehead,  according  as  the  upper  or  lower  lid  has 
been  operated  on  ;  or  in  some  cases,  a  well-apjDlied  pad 
and  bandage  will  answer  the  same  purpose. 

In  more  severe  cases,  the  operation  recommended  by  In  severer 
Mr.  Wharton  Jones  should  be  resorted  to.  Supjjos- 
ing  the  upper  lid  to  be  everted  and  bound  down  to  the 
supra-orbital  ridge,  Mr.  Jones  directs*  that  "  two  con- 
verging incisions  should  be  made  through  the  skin, 
from  over  the  angles  of  the  eye  upwards  to  a  point 


*  "  Ophthalmic  Medicine  and  Surgery,"  by  T.  Wharton  Jones 
third  edition,  p.  629.  ' 
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Jones's 
operatiun. 


where  they  meet  {vide  Fig.  16),  somewhat  more  than 
an  inch  from  the  adherent  ciliary  margin  of  the  eye- 
lid. By  pressing  dov/n  the  triangular  Hap  thus  made, 
and  cutting  all  opposing  bridles  of  cellular  tissue,  but 
without  separating  the  flap  from  the  subjacent  parts, 
we  shall  be  able  to  bring  down  the  eyelid  nearly  mto 
its  natural  situation,  by  the  mere  stretching  of  the 
subjacent  cellular  tissue.  A  piece  of  the  everted  con- 
junctiva should  be  snipped  off.  The  edges  of  the  gap 
left  by  drawing  down  the  flap  are  now  to  be  brought 
together  by  sutures,  and  the  eyelid  retained  in  it^ 
proper  place  by  plasters,  and  a  compress  and  bandage. 
Fig.  16  represents  this  operation  for  the  lower  lid. 

Fig.  16. 


Dieffen- 
baoli's 
plastic 
opcvaiion. 


Dissection 
of  cicatrix. 


Other  surgeons  recommend  that  the  cicatrix  should 
be  separated  from  the  lid,  and  a  piece  of  healthy  m- 
tegument,  from  the  cheek  or  forehead,  transplanted 
into  its  place.  Of  the  operations  proposed,  that  known 
as  Dieffenbach's  is  generally  to  be  preferred,  though  it 
is  almost  impossible  to  lay  down  any  rules  strictly  ap- 
plicable to  all  instances ;  each  case  wil  probably  require 
some  special  modification,  which  the  skill  and  ingenuity 
of  the  surgeon  must  supply  at  the  time  of  the  opera- 

^'^Diefi'enbach's  operation  is  performed  as  follows:— 
The  cicatrix  is  first  to  be  dissected  away,  so  as  to  leave 
a  triangular  wound  having  its  base  towai^s  the  maij^^n 
of  the  fid,  the  line  of  the  cdiary  border  of  the  lid  and 
tarsal  cartilage  being,  if  possible,  PP^eryed.  But  if 
these  have  been  destroyed  the  conjunctiva  alone  re- 
maining, it  is  to  be  dissected  out  and  laid_  over  the 
eyeball     The  surgeon  then  makes  an  mcisiou  {see 
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Fig.  17),  tliroiigli  the  sound  sMn  and  sabcutaneous  Trans- 
tissues,  extending  from  one  or  other  of  the  angles  of 
the  base  of  the  triangular  wound  already  made,  accord- 
ing to  the  situation  of  the  cicatrix.  Prom  the  outer 
extremity  of  this  incision,  a  second  one  is  to  be  carried 
parallel  to  the  edge  of  the  triangular  wound  ;  the  en- 
closed flap  is  then  to  be  dissected  from  ofi"  the  subcu- 
taneous tissue,  and  being  transposed,  is  to  be  fitted 
into  the  gap  left  by  the  cicatrix;  the  margin  of  the 
transplanted  skin  is  then  to  be  carefully  united  to  the 
edges  of  this  wound  by  fine  sutures.    Water  dressing  ^'^^^^^^ 

dressing. 

Pig.  17. 


should  be  subsequently  applied,  and  the  part  kept 
carefully  at  rest.  The  flap  may  be  formed,  half  from 
one  side  of  the  cicatrix,  and  half  from  the  other  side, 
but  under  any  circumstances  it  must  be  considerably 
larger  than  the  gap  it  is  intended  to  fill ;  in  fact,  one  Precaution, 
is  hardly  likely  to  err  in  making  too  large  a  flap,  but 
mistakes  are  often  made  in  transplanting  too  small  a 
portion  of  skin. 

As  I  have  before  remarked,  I  can  do  no  more  than 
indicate  the  principles  upon  which  these  operations 
depend ;  their  details  must  vary  with  the  particular 
circumstances  of  individual  cases. 

Ectropium  may  be  induced  by  the  contraction  of  a  nctropium 
fistulous  opening,  or  rather,  from  the  tissue  around  f''"™ 
the  opening  contracting,  and  becoming  adherent  to 
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the  oi'bital  wall.    But  a  fistula  seldom  occurs  in  this 
aituation  unless  as  a  sequence  of  disease  of  the  bone,  and 
I  need  hardly  remark,  that  it  is  useless  attempting  to 
Remove       ^^^^"^        ectropium  under  these  circumstances,  until 
dead  bone,    the  diseased  bone  has  been  removed  ;  it  will  then  be 
necessary  to  jierform  one  or  other  of  the  operations 
above  described  in  order  to  restore  the  lid  to  its  normal 
position.    If  the  eversion  is  not  very  considerable, 
which  it  seldom  is  in  these  cases,  the  adherent  tissues 
Replace  the  round  the  opening  of  the  fistula  may  be  carefully  dis- 
o  lel-ation     sected  away,  so  as  to  leave  the  lid  free,  and  allow  of  its 
being  dragged  away  from  the  cicatricial  tissue  and  the 
eye  closed.    The  edges  of  the  wound  thus  made  may 
be  brought  together  with  wire  sutures,  and,  as  a  gene- 
ral rule,  it  will  be  well  in  addition  to  excise  a  portion 
of  the  conjunctiva,  so  as  to  insure  its  contraction.  The 
eyelids  must  be  kept  closed,  for  some  days  after  the 
operation,  with  a  pad  and  bandage. 
Lawson's        M^r.  Lawson  has  formed  a  new  eyelid  for  a  patient 
operation  for  who  had  a  complete  ectropium  of  the  upper  lid.  He 
ectropium.    (^^iggected  the  lid  from  its  attachments,  pared  at  two 
points  the  corresponding  tarsal  margins,  and  united 
them  by  two  fine  sutures,  and  thus  obtained  a  fijsed 
level  surface  upon  which  to  transplant  a  portion  of 
skin.    The  parts  were  then  left,  and  on  the  fourth  day, 
when  the  wound  was  covered  with  healthy  granula- 
tions, he  transplanted  a  piece  of  skin  of  the  size  of  a 
threepenny-piece,  and  two  days  later  another  portion, 
of  the  size  of  a  silver  fourpenny.    Both  pieces  rapidly 
united  to  the  granulating  surface,  and  the  space_  be- 
tween them  was  speedily  filled  up  with  new  cicatricial 
Forming  a    tissue.    A  new  lid  was  thus  formed,  which  was  suffi- 
new  lid.       gjgnt  to  protect  the  eye  from  exposure ;  but  the  presence 
of  two  pieces  of  skin,  different  in  appearance  to  the 
ordinary  integument  of  the  eyelid,  gave  to  the  patient 
a  peculiar  and  rather  unsightly  look.    The  skin  which 
was  ingrafted  not  only  soon  became  vascular,  but 
acquired  sensibility,  and  after  ten  or  twelve  days  could 
appreciate  the  sbghtest  touch  with  a  blunt  instrument. 
The  conditions  which  Mr.  Lawson  found  essential  for 
the  operation  were  :— 1.  That  the  new  skin  should  be 
appUed  to  a  healthy  granulating  surface.    2.  That  skm 
only  should  be  transplanted,  special  care  being  taken 
that  no  fat  adhered  to  it.    3.  That  the  portion  of  skm 
should  be  accurately  applied  to  the  granulating  surface. 
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4.  That  tlie  new  skin  should  be  kept  in  position  with- 
out interruption,  and  that  it  should  be  lightly  covered 
with  a  layer  of  lint,  and  over  that  a  small  compress  of 
cotton  wool,  and  a  bandage,  for  the  purpose  of  main- 
taining its  warmth,  and  thus  to  assist  in  retaining  its 
vitaUty  until  it  had  estabhshed  its  new  life. 

Trichiasis,  ok  Inversion  of  the  Cilia,  sometimes  Trichia- 
follows  neglected  cases  of  conjunctivitis,  or  tinea  tarsi, 
Occasionally  only  a  few  isolated  eyelashes  are  inciirved.  Eyelashes 
the  remainder  retaining  their  normal  position  ;  at  other  F'^^J^^, 
times  the  whole  of  the  cilia,  or  all  of  those  grovdng  °' 
from  one  part  of  the  eyelid,  are  affected ;  but  under 
any  circumstances  the  result  is  the  same,  the  irritation 
caused  by  the  cilia  constantly  rubbing  against  the  sur-  a  source  of 
face  of  the  eyeball  induces  chronic  conjunctivitis,  and,  irritation, 
in  time,  opacity  of  the  cornea  and  loss  of  sight.  Entro- 
pium  differs  from  trichiasis,  therefore,  in  that  the  ciliary 
margin  of  the  Hd  in  the  former  affection  is  curved 
inwards,  and  with  it  the  cilia,  whereas  in  trichiasis  the 
lid  may  be  perfectly  normal,  but  the  cHia  grow  inwards 
against  the  surface  of  the  eyeball. 

The  Symptoms  to  which  trichiasis  gives  rise  will  de- 
pend upon  the  extent  of  the  disease  ;  a  few  of  the  eye- 
lashes rubbing  against  the  eyeball,  at  the  outer  angle  Conjunctivi- 
of  the  eye,  are  not  likely  to  cause  a  very  painful  sen  se 
of  irritation  or  much  inconvenience  to  the  patient. 
In  all  cases  of  trichiasis,  if  left  to  themselves,  there 
will  be  in  the  fii'st  instance  persistent  conjunctivitis,  Opacity  of 
followed  by  haziness,  and  ultimately  vascular  opacity,  cornea, 
and,  it  may  be,  destruction  of  the  cornea. 

If  only  a  few  of  the  cilia  are  incurved  they  are  very 
apt  to  be  overlooked,  chronic  conjunctivitis  being  the  The  cause 
prominent  symptom  which  first  attracts  our  attention,  overlooked. 
Immediately,  however,  that  the  lid  is  everted,  so  as  to 
expose  its  ciliary  margin,  the  inverted  eyelashes  will  be 
at  once  detected ;  it  is  advisable  for  this  reason,  in  all 
cases  of  even  ordinary  conjunctivitis,  to  examine  the 
margin  of  the  lids,  and  notice  if  any  of  the  cilia  are 
inverted ;  this  caution  is  particularly  necessary  in  the 
case  of  the  natives  of  India,  their  eyelashes  being 
peculiarly  long  and  pliable,  and  very  likely  therefore  to 
become  incurved. 

In  ordinary  muco-purulent  conjunctivitis  the  eye  Varieties  of 
often  becomes  irritable,  and  the  patient,  by  constantly  *''^'<''^^i'^'^- 
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rubbing  at  it,  causes  one  or  more  of  the  eyelashes  to 
become  iiiverted,  and  this  greatly  contriljutes  to  keep 
up  the  inflammation.  In  a  case  of  this  kind,  all  appli- 
cations will  of  course  be  useless,  unless  the  offending 
cilia  be  removed. 

It  occasionally  happens  that  people  arc  born  with  a 
double  row  of  eyelashes ;  the  inner  ones,  under  these 
circumstances,  are  often  inverted ;  this  condition  is 
known  as  districliiasis.  I  mention  this  variety  of 
trichiasis,  not  because  it  presents  any  special  features, 
but  that  the  meaning  of  the  term  may  be  understood. 

The  Treatvient  to  be  adopted  in  cases  of  trichiasis 
depends  very  much  upon  the  extent  of  the  disease ;  if 
only  a  few  of  the  cilia  are  incurved,  the  offending  hairs 
should  be  seized  one  by  one  with  a  pair  of  forceps,  and 
pulled  out  from  their  follicles.  It  is  very  necessary  to 
be  careful  not  to  break  off  the  cilia,  or  the  stiff  ends 
left  in  the  eyelid  will,  by  rubbing  against  the  cornea, 
do  more  harm  than  the  entire  hair  would  have  done. 
Each  ciliuni  musttherefore  be  seized  close  to  the  margin 
of  the  lid,  and  slowly  and  cautiously  pulled  out,  root 
and  all.  Unfortunately  we  cannot  extract  the  hair 
bulbs  in  this  way,  and  the  consequence  is,  that  another 
eyelash  s]peedily  springs  up  in  place  of  the  one  we  have 
removed,  and  usually  takes  the  direction  of  its  prede- 
cessor,— so  that  if  simple  extraction  alone  be  resorted 
to,  it  is  constantly  necessary  to  watch  for  the  produc- 
tion of  new  eyelashes  in  the  track  of  the  old  ones. 

It  is  generally  advisable,  therefore,  not  only  to  re- 
move the  cilia,  but  to  destroy  the  bulbs  from  which 
they  spring.  The  best  way  of  effecting  this  is  to  run 
a  needle,  coated  with  nitrate  of  silver,  through  the 
opening  left  by  the  extracted  cilia,  down  to  the  bulb, 
which  is  situated  about  the  sixth  of  an  inch  from  the 
ciliary  margin  of  the  lid.  I  usually  keep  several  cata- 
ract needles  by  me,  armed  with  caustic  for  this  pur- 
pose ;  they  are  prepared  by  fusing  the  nitrate  of  silver, 
and  then  dipping  the  needle  into  the  fluid ;  on  with- 
drawing it,  it  will  be  found  to  be  coated  with  a  thin 
layer  of  the  caustic. 

The  lid  having  been  everted,  the  offending  cilia 
are  to  be  extracted ;  and  the  surgeon,  keeping  his  eye 
on  the  small  hole  left  in  the  margin  of  the  lid,  thrusts 
the  needle  coated  with  a  layer  of  caustic  through  it, 
and  down  to  the  hair  bulb  ;  the  instrument  may  then 
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be  -withdrawn.  Tlie  caustic  will  excite  sufficient  irri- 
tation of  the  part  to  destroy  the  bulb,  and  with  it  the 
growth  of  the  eyelash.  In  jDlace  of  nitrate  of  silver  the 
needle  may  be  ai-med  with  liquor  potasste,  or  liquefied 
potassa  fusa. 

Even  a  dozen  cilia  may  be  treated  in  this  way  with  Excision 
success ;  but  in  old-standing  cases,  in  which  perhaps 
the  whole  of  the  eyelashes  are  incurved,  or  those  of  the 
outer  or  inner  half  of  the  lid  are  affected,  it  will  be 
necessary  to  resort  to  other  means.  The  whole  of  the 
cilia  may  have  to  be  removed,  together  with  their 
bulbs,  as  described  in  cases  of  Entropium,  page  107 ;  or 
a  portion  or  the  whole  of  the  tarsal  cartilage  may  have 
to  be  grooved  above  the  position  of  the  inverted  cilia,  Grooving 
in  order  that  they  may  be  restored  to  their  normal  tliecar- 
position.  This  operation  I  have  found  to  be  particu-  ' 
laidy  useful  when  the  outer  half  of  the  cilia  are  diseased. 
Occasionally  the  excision  of  a  portion  of  the  skin  of 
the  lid  will  evert  the  palpebral  margin,  sufficiently  to 
prevent  the  incurved  eyelashes  from  rubbing  against 
the  eye ;  but  there  can  be  no  doubt,  in  severe  cases, 
that  any  proceeding  which  actually  destroys  the  eye- 
lash and  its  bulb  is  to  be  preferred  to  an  operation 
which  merely  everts  the  palpebral  margin  of  the  lid, — 
trichiasis,  as  before  remarked,  not  being  a  disease  of 
the  eyehd  but  of  the  eyelashes. 


Of  the  operative  pro-  Fig.  17^ 

ceedings  intended  to 
accomplish  this  object, 
Mr.  Power  states*  that 
Herzenstein's  is  pro- 
bably the  best  (Fig. 
17*):— "A  needle  is 
to  be  threaded  with 
fine  silk,  and  entered 
between  the  inner  and 
outer  margins  of  the 
border  of  the  Hd,  a,  and 
made  to  pierce  the 
skin  a  little  above  the 
ciliary  margin,  b.  The  thread  is  drawn  through,  and  the 
needle  caused  to  re-enter  at  the  last  orifice,  h,  and  made 


Destroying 
cilia  by 
lignture. 

Operation. 


*  "  Illustrations  of  some  of  the  Priucipal  Diseases  of  the  Eye,' 
by  H.  Power,  M.J3.,  p.  157.    Lond.  1867. 
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to  run  parallel  with  the  border  of  the  lid,  for  the  space 
in  -which  the  cilia  maintain  the  wrong  direction  (to  c). 
The  thread  is  again  to  be  pulled  through,  and  the  needle 
again  entered  at  the  last  point  of  emergence,  and  di- 
rected vertically  till  the  point  reappears  between  the 
edges  of  the  border  of  the  lid,  d.  The  two  ends  are  then 
to  be  tied,  and  the  thread  allowed  to  cut  its  way  out. 
The  suppuration  excited  thoroughly  destroys  the  bulbs 
of  the  offending  cilia,  and  no  further  trouble  is  expe- 
rienced." 

In  the  more  inveterate  cases  of  trichiasis,  a  kind  of 
transplantation  of  the  outer  lip  of  the  lid,  and  the 
hair  follicles  beneath,  is  of  great  value. 

It  is  better  to  do  this  operation  while  the  patient  is 
under  the  influence  of  an  anaesthetic,  on  account  of 
the  great  pain  it  causes,  and  because  of  its  tediousness. 
An  assistant,  who  at  the  same  time  holds  the  head, 
places  a  horn-spatula  under  the  Hd,  raises  it  up  from 
the  globe,  and  causes  the  edge  of  the  lid  to  be  some- 
what everted  from  the  spatula.  Then  the  edge  of  the 
lid  is  divided  into  layers,  for  the  depth  of  two  lines,  with 
a  delicate  scalpel  (see  Fig.  17 f),  the  incision  not  being 
continued  into  the  lachrymal  punctum.    The  posterior 


ends  of  the  wound  extend  beyond  the  ends  of  the  first 
incision.  This  layer  is  thus  changed  into  a  kmd  ot  bridge, 


Fig.  17\. 


layer  contains  the 
conjunctiva,  with  the 
cartilage  and  canals 
of  the  tarsal  glands, 
and  the  anterior  in- 
cludes the  remaining 
structures,  with  all 
the  hair  follicles. 


Theinoision  should, 
therefore,  be  made 
close  to  the  surface 
of  the  cartilage.  Then 
a  second  incision  is 
made,  one  and  a  half 
to  two  lines  above, 
and  parallel  to  the 
outer  lip,  completely 
through  the  anterior 
layer,  do^vn  to  the 
cartilage,  and  in  such 
a  manner  that  the  two 
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to  whose  posterior  surface  the  hair  follicles  are  attached, 
aad  which  is  only  connected  to  the  Hds  by  the  two 
extremities.  When  this  bridge  has  been  formed,  a 
crescentic  incision  is  made,  beginning  at  the  ends  of 
the  last  incision,  through  the  integument.  This  is 
seized  with  the  forceps,  and  carefully  dissected  up, 
without  injury  to  the  orbicularis  muscle.  The  size  of 
this  flap,  whose  boundaries  are  seen  in  the  figure, 
should  be  the  larger,  and  have  a  greater  vertical  diame- 
ter, in  proportion  as  the  hairs  are  turned  inward,  and 
the  more  the  skin  is  relaxed  and  wrinkled.  The  cres- 
centic incision  is  to  be  closed  by  one  or_two_  sutures. 
Under  the  traction  of  these  sutures  the  direction  of  the 
hairs  becomes  horizontal,  or  is  even  turned  toward  the 
orbital  border.  The  sutures  should  be  removed  on  the 
third  day.* 

I  have  found  this  operation  most  useful  in  many  bad 
cases  of  trichiasis. 

Adhesions  op  the  Eyelids. — The  ciliary  margins  of  Union  op 
the  eyeHds  sometimes  become  united  either  wholly  or  Etjjlids. 
in  part;  this  may  arise  from  a  congenital  defect,  or 
from  any  cause  which  gives  rise  to  abrasion  of  the  skin 
of  the  free  margin  of  the  lids,  their  raw  surfaces  grow- 
ing together,  and  of  course  rendering  the  eye  useless 
for  all  practical  purposes.  This  is,  however,  a  very 
rare  consequence  of  disease ;  it  far  more  commonly 
follows  chemical  or  mechanical  injuries  of  the  parts. 

I  have  at  present  a  case  of  the  kind  under  treat-  Case, 
ment  in  the  Ophthalmic  Hospital.  Some  three  months 
since,  the  patient  was  seized  by  a  leopard,  the  animal 
inflicting  a  nasty  wound  with  his  claws  from  the  fore- 
head downwards  over  the  left  side  of  the  face.  The 
skin  of  the  lids  being  considerably  torn,  their  inner 
halves  have  since  grown  together,  so  that  the  patient 
cannot  now  open  his  eye,  and  is  not  only  terribly  dis- 
figui-ed,  but  the  eye  is  perfectly  useless.  In  this  case, 
as  in  most  others  of  adhesion  of  the  margins  of  the 
lids  arising  from  mechanical  injury,  the  orbital  and 
palpebral  conjunctivEe  have  also  become  united. 

Treatment. — When  the  margins  of  the  lids  grow  to-  Treatment. 
gether,  whether  from  congenital  defect  or  from  injury, 
a  director  should  be  passed  behind  the  adhesions,  and 


*  Drs.  Hackley  and  Eoosa's  translation  of  Stellwag  von  Canon 
on  "  The  Eye,"  p.  386. 
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they  should  be  slit  through  with  a  knife  or  pair  of 
scissors.  It  will  be  necessary  to  keep  the  lids  separated 
from  one  another  until  the  edges  of  the  wound  have 
cicatrized.  Unfortunately,  the  majority  of  these  cases 
are  complicated  with  adhesions  between  the  palpebral 
and  orbital  portions  of  the  conjunctiva,  which  it  is  most 
difficult  to  cure.  Adhesions  of  this  kind  are  called 
syniblepliaron,  and  are  described  under  the  head  of 
diseases  of  the  conjunctiva. 

CEdema  op  THE  Lids  is  incidental  to  the  progress  of 
various  diseases — as,  for  instance,  abscesses,  and  in- 
flammatory affections  of  the  skin  of  the  face ;  or  more 
remote  ones — such  as  diseases  of  the  kidneys  or  heart. 
But  among  the  poorer  class,  we  often  meet  with  cases 
of  oedema  under  the  following  circumstances : — The 
patient  probably  states  that  he  had  been  perfectly  well 
prior  to  going  to  sleep,  and  lay  down  to  rest  in  some 
exposed  sjoot.  In  the  morning,  to  his  surprise,  he 
found  that  he  was  unable  to  open  his  eye,  on  account 
of  the  lids  being  stiff  and  swollen ;  there  may  have 
been  some  pain  in  the  part,  but  this  is  not  always  the 
case.  The  eyelids  are  oedematous,  shining,  and  swollen, 
but  not  discoloured ;  and  on  forcing  them  open,  the 
orbital  conjunctiva  will  also  be  found  very  oedematous. 
This  state  of  things  usually  arises  from  one  of  two 
causes :  either  from  the  sting  of  an  insect,  or  from  the 
effect  of  the  damp  night  air  blowing  over  the  patient's 
face.  As  a  general  rule,  if  occurring  from  the  poison 
of  an  insect,  the  point  of  the  sting  or  bite  wUl  be 
marked  by  a  spot,  which  is  more  painful  and  inflamed 
than  the  rest  of  the  swelling  ;  moreover,  both  eyes  are 
rarely  affected  in  this  way.  Whereas,  when  the  oedema 
arises  from  cold,  there  is  seldom  any  pain  at  all  in  the 
part,  except  that  caused  by  the  tension  and  swelling  of 
the  cellular  tissue  of  the  lid,  and  both  eyes  are  generally 
equally  affected ;  nor  are  the  eyelids  red  and  inflamed. 

In  these  cases  no  special  treatment  is  required  ;  the 
part  may  be  bathed  with  a  solution  of  acetate  of  lead. 
The  oedema  generally  disappears  of  itself  very  rapidly. 

Emphysema,  like  oedema  of  the  eyelids,  often  depends 
upon  the  influence  of  some  remote  lesion,  as,  for  in- 
stance, general  emphysema  caused  by  injury  of  the 
lungs,  or  the  admission  of  air  from  the  nares  or  frontal 
sinuses  into  the  cellular  tissue  beneath  the  skin  of  the 
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lids.  The  part  becomes  swollen  and  tense,  but  not  dis- 
coloured ;  and  on  pi-essure,  the  characteristic  feeling  of 
crepitation  is  perceived,  depending  upon  the  presence 
of  air  in  the  celhdar  tissue  of  the  skin. 

The  Treatmmt  to  be  adopted  in  a  case  of  this  kind  Treatment. 
will,  of  coiirse,  depend  upon  the  causes  which  give  rise 
to  the  abnormal  condition  of  the  parts ;  local  treatment 
will  be  comparatively  useless,  but  a  compress  and 
bandage  should  be  applied  over  the  Hds,  and  retained 
there  till  the  swelling  of  the  tissues  has  subsided. 

Hordeolum,  or,  as  it  is  commonly  called,  a  stye,  con-  Hobdro- 
sists  of  a  swelling  of  a  tarsal  gland,  which  inflames  •«  sitji." 
and  beconies  filled  with  pus.  The  little  abscess  is 
seated  therefore  in  the  thickness  of  the  lid,  and  the 
integument  may  be  made  to  glide  over  it.  The  swell- 
ing varies  in  size  from  that  of  a  millet  seed  to  that  of 
a  bean ;  and  is  hard  to  the  touch.  Abscesses  of  this 
kind  generally  occur  among  sickly  and  debilitated 
jjeople,  and  they  are  far  more  common  among  children 
than  adults. 

Styes  commence  with  an  itching  sensation  in  the 
part,  which  soon  becomes  red  and  swollen,  the  lid  often 
ijeing  oedematous  and  very  painful. 

In-  the  early  stages  of  the  disease  the  inflamed  skin  Treatment. 
should  be  touched  with  a  pencil  of  nitrate  of  silver,  or 
tincture  of  iodine  may  be  painted  over  the  spot ;  the  Arg.  nit. 
inflammatory  action  may  frequently  be  arrested  by 
these  means.    But  if  sujjpuration  has  occurred,  it  is 
better  to  apply  warm  poultices  to  the  eye,  changing  Poultices, 
them  every  second  hour ;  and  as  soon  as  the  abscess 
points,  the  matter  may  be  let  out  with  the  prick  of  a 
lancet.    Touics  are  frequently  called  for,  and,  unless  Tonics, 
prescribed,  successive  styes  are  ajit  to  appear  one  after 
the  other,  to  the  great  annoyance  and  discomfort  of 
the  patient ;  the  lactate  of  iron,  and  cod  liver  oil  are 
often  serviceable  in  cases  of  this  kind. 

Tinea  Ciliaris  is  often  the  result  of  neglected  con-  Tinka 
junctivitis  ;  it  by  no  means  uncommonly  follows  an  Ciliauis. 
attack  of  measles,  but  is  most  often  met  with  among 
scrofulous  children,  or  the  offspring  of  syphilitic  parents.  Dyscrasial. 
Tinea  ciliaris  may,  however,  occur  independently  of 
any  of  these  affections,  and  appears  to  be  caused  by  a 
parasite  infesting  the  parts.  Under  any  circumstances  Parasitic, 
it  too  frequently  runs  a  long  and  subacute  course. 
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unless  the  greatest  attention  is  paid  to  the  case  in  the 
first  instance. 

Tinea  ciHaris  may  be  conveniently  divided  into  two 
stages  ;  in  the  first,  active  changes  are  still  going  on 
at  the  roots  of  the  eyelashes  :  and  in  the  second,  the 
cilia  have  been  destroyed,  and  the  free  margins  of  the 
lids  are  thickened  and  indurated,  presenting  the  con- 
dition known  as  lippitudo,  or  blear-eye. 

Symptoms. — The  patient  complains  of  what  he  usu- 
ally terms  weak  eyes  ;  they  itch  a  good  deal,  particu- 
larly after  work,  and  on  rising  in  the  morning  they 
are  often  glued  together.  Symptoms  of  this  kind  may 
have  been  going  on  for  a  long  time,  inconveniencing 
the  patient  a  good  deal,  but  not  being  sufficiently 
severe  to  prevent  his  performing  his  usual  work. 
Young  children  are  hardly  likely  to  complain  at  all  of 
their  eyes  in  the  early  stages  of  the  disease,  as  there  is 
no  actual  pain  in  the  part. 

On  examining  the  eyelids  of  a  person  suffering  from 
tinea  in  its  early  stages,  we  shall  notice  a  slight  crust, 
or  scab  attached  to  a  part  or  the  whole  of  the  free 
margin  of  the  patient's  eyelids,  beneath  these  crusts 
are  a  number  of  little  pustules  also  situated  on  the  free 
margin  of  the  hds  at  the  roots  of  the  ciHa  :  the  -  skin 
itself  is  slightly  red  and  inflamed.  A  constant  succes- 
sion of  these  pimples  form  and  burst,  leaving  a  scab 
clinging  to  the  skin  with  considerable  tenacity.  The 
conjunctiva  is  always  somewhat  injected. 

This  state  of  things  having  lasted  for  a  longer  or 
shorter  period,  the  sebaceous  and  Meibomian  glands 
become  irritable,  and  their  secretion  is  augmented_  in 
quantity  and  altered  in  quality,  so  that  the  hds  stick 
together  during  sleep,  the  patient  awaking  and  finding 
his  eyes  glued  up  in  the  morning.  The  skin  beneath 
the  scabs  at  length  becomes  ulcerated  and  swollen ; 
the  crusts  are  no  longer  furfuraceous,  but  hard  and 
thick,  and  the  eye  is  very  irritable ;  the  patient  cannot 
read  or  work  for  even  a  short  time,  without  the  eyes 
becoming  red  and  painful.  In  consequence  of  the 
swollen  condition  of  the  margins  of  the  hds,  the  pimcta 
are  thrust  away  from  the  eyeball,  and  the  tears,  accu- 
mulating in  the  lacus  lachrymahs,  not  only  flow  oyer 
the  side  of  the  cheek,  but  by  remaining  in  contact  with 
the  eye  induce  chronic  conjunctivitis  ;  this,  in  its  turn, 
by  presenting  a  rough  surface  to  the  cornea,  induces 
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changes  in  its  epithelial  layers,  not  amounting  to  any- 
perceptible  opacity,  but  sufficient  to  interfere  slightly 
with  the  perfection  of  vision. 

If  the  disease  should  advance  to  its  second  stage,  2nd  stao-e 
destruction  of  the  eyelashes  and  hypertrophy  of  the 
free  margins  of  the  lids  take  place,  in  consequence  of  Cilia  dis- 
thc  long-continued  irritation  that  has  been  going  on  ^^^^^^  or 
there.    It  by  no  means  follows,  however,  that  the  cilia  ^  ^  ' 
are  completely  destroyed ;  it  might  be  fortunate  for 
the  patient  if  they  were ;  but  they  frequently  drop  out, 
the  bulbs  of  the  hairs  remaining,  and  from  them  dis- 
torted, misdirected  cilia  spring,  some  of  which,  turning 
inwards,  produce  trichiasis.    The  surface  of  the  skin  Trichiasis, 
beneath  the  scabs  being  ulcerated,  and  discharging  a 
quantity  of  matter,  thick  crusts  form  on  the  edges  of 
the  red  and  hypertrophied  eyelids :  at  the  same  time, 
the  Meibomian  glands  become  inflamed,  and  in  too 
many  cases  the  ducts  leading  from  them  are  ulti- 
mately closed,  and  the  disease  is  then  incurable.  The 
margins  of  the  Uds  are  thickened,  and  the  puncta 
being  thus  everted,  and  often  closed,  the  tears  stream 
over  the  inner  corner  of  the  eye  ;  the  cornea  becomes 
hazy,  and  the  patient's  state  is  miserable  in  the  ex- r, 
treme,  and  is  made  worse  by  the  terrible  disfigurement  eyes!" 
which  eyelids,  such  as  I  have  described,  present. 

Treatment— The  treatment  of  tinea  tarsi  is  compH-  Treatment 
cated  by  two  unfavourable  circumstances :  the  first  is, 
that  it  most  often  occurs  among  children,  who  are 
naturally  impatient  of  treatment ;  and  secondly,  they 
are  generally  the  offspring  of  unhealthy  parents  I 
would  here  remark  that,  as  a  general  rule,  to  cure  Correct  the 
tmea,  we  must  attack  the  constitutional  infirmity  dyscrasia. 
whatever  it  may  be— whether  a  syphihtic,  or  scrofu- 
lous dyscrasia,  or  general  debility— upon  principles 
generally  apphcable  to  such  affections.    Amono-  these 
probably,  pure  air,  good  food,  and  cleanline'ss,  will 
take  a  prominent  place.    Of  drugs,  cod-hver  oil  and 
iron  will  prove  invaluable. 

In  conjunction  with  constitutional  treatment,  local 
remedies  are  most  useful :  but  with  children  we  shall 
have  difficulty  m  applying  them.  This  difficulty  is 
increased  among  the  poorer  classes,  while  their  dirty 
habits  tend  directly  to  induce  or  foster  the  complaint 

In  the  first  instance,  the  scabs  on  the  mamins  of  Eemove 
the  hds  must  be  removed  with  a  small  spatula  or  a 
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cataract  needle.  In  some  cases,  a  ponltice  or  liot  com- 
presses should  be  applied  over  the  lids  for  a  few  hours  ; 
they  will  soften  the  scabs,  which  may  then  be  detached 
with  a  soft  rag  and  hot  water.  Having  removed  all  the 
scabs  from  the  eyelids,  an  ointment,  composed  of  half 
a  drachm  of  hyd.  oxid.  flav.,  to  an  ounce  of  unguen- 
tum  simplex,  should  be  carefully  applied  along  their 
margins,  or  the  ung.  hyd.  nitrico-oxidi  dil.  one  drachm, 
cacao  butter  three  drachms,  may  be  employed  in  the 
same  way.  The  chief  point,  however,  to  attend  to  is, 
that  the  ointment  be  brought  in  contact  with  the  dis- 
eased surface  :  if  simply  smeared  over  the  scabs,  the 
medications  will  be  almost  useless. 

After  the  first  apphcation,  which  the  surgeon  must 
effect  with  hia  own  hands,  this  ointment  should  be 
used  twice  a  day.  The  jDatient  should  bathe  the  eyes 
in  warm  water  morning  and  evening,  so  as  to  detach 
any  fresh  scabs,  before  applying  it.  In  a  short  time 
we  may  hope  to  cure  the  disease. 

In  more  confirmed  cases,  where  the  margins  of  the 
lids  have  ulcerated,  the  lashes  should,  in  the  first  in- 
stance, be  cut  off  close  to  their  roots,  and  the  scabs 
removed  with  a  pair  of  forceps  ;  after  which,  a  pencil 
of  nitrate  of  silver  should  be  drawn  along  the  outer 
edge  of  the  ulcerated  surface,  or  we  may  paint  the 
part  over  with  the  tincture  of  iodine.  The  surgeon  must 
of  course  make  these  apphcations  himself,  and  subse- 
quently the  dilute  oxide  of  mercury  ointment  may  be 
used  by  the  patient ;  but  the  lids  will  probably  have  to 
be  painted  over  with  the  tincture  of  iodine  twice  a  week 
for  some  time— in  fact,  till  the  fu.ngus  or  parasite, 
whichever  it  is  upon  which  tinea  depends,  is  destroyed. 

Dr.  Tilbury  Fox  recommends  carbohc  acid  dissolved 
in  glycerine  to  be  used  in  place  of  the  tincture  of  io- 
dine I  have  found  this  acid  most  useful  m  cases  of 
tinea  ciliaris,  employed  as  above  directed,  of  the 
strencrth  of  one  part  to  five ;  and  subsequently  as  a 
lotion"  one  part  of  the  acid  to  twenty  of  glycerme,  to 
be  painted  along  the  margin  of  the  lid  with  a  camel  s 
hair  brush  night  and  morning. 

In  most  forms  of  chronic  tinea  (lippitudo)  httle  can 
be  done  to  alleviate  the  disease ;  the  mischief  it  has 
effected  being,  in  fact,  irreparable.  We  may,  however, 
remove  the  bulbs  of  the  cilia,  and  thus  cure  the  trichia- 
sis, and  to  some  extent  the  consequent  opacity  ot  the 


HERPES  ZOSTER. 


129 


cornea.  The  carbolic-acid  lotion  will  be  useful  to  stop 
tbe  ulcerative  process;  but  tbe  thickened,  hairless 
state  of  tbe  margins  of  tlie  lids  will  continue  in  spite 
of  our  best  efforts. 

Pediculi.*— Lice  occasionally  take  up  tbeir  abode  Pjjdiculi. 
among  the  cilia,  their  ova  covering  the  eyelashes,  and 
the  ciha  looking  as  if  they  had  been  dusted  over  with  a 
black  powder.  These  parasites  give  rise  to  the  most 
intolerable  itching  of  the  part,  the  patient  almost  tear- 
ing the  cUia  out  by  their  roots ;  excepting  the  irrita- 
tion thus  excited,  the  eye  appears  to  be  healthy.  On 
looking  carefuUy  at  the  eyelashes,  they  seem,  as  above 
noticed,  to  be  covered  with  powder  or  dust,  and  with  a 
lens  the  lice  may  be  distinctly  seen.  The  treatment  to 
be  adopted  is  to  wash  the  parts  well  with  warm  water, 
and  then  smear  the  palpebral  margin  and  cUia  with 
staphisagria,  and  if  this  fails  with  the  blue  mercurial  Mercurial 
ointment,  three  times  a  day.  If  these  remedies  do  not  appUca- 
destroy  the  lice,  a  lotion,  composed  of  two  grains  of 
hydrarg.  bichlor.  to  an  ounce  of  water,  may  be  em- 
ployed to  bathe  the  lids.  The  lice  seldom  bear  this 
appHcation  long,  and  when  they  are  destroyed  there  is 
an  end  to  the  disease. 

Herpes  Zoster.— The  skin  of  the  lids,  like  that  of  Hebpes  oi 
other  parts  of  the  body,  is  sometimes  affected  with  im-  '^^^ 
petigo,  leprosy,  vitiligo,  eczema,  and  herpes.  These 
reqnn-e  no  special  notice,  except  perhaps  the  last,  in 
which  the  deeper  structures  of  the  eye  itself  are  some- 
times affected. 

Mr.  Hutchinson  considers  that  herpes  zoster  is  not  Distin- 
Tincommonly  mistaken  for  erysipelas  of  the  eyelids  f  squished 
Herpes  frontalis,  however,  is  always  confined  to  one  sipSas""^" 
side  of  the  median  line,  it  never  affects  the  cheeks ; 
the  vesicles  are  small,  well  defined,  and  numerous'. 
There  is  much  more  pain  and  less  constitutional  dis- 
turbance in  herpes  than  in  erysipelas.    On  the  other 
hand,  as  Mr.  Bowman  remarks,  the  patient  is  affected 
with  a  pecuhar  numbness  mingled  with  pain  which  is 
often  very  severe,  and  precedes  the  eruption,  the 
heightened  sensibility  continuing  long  after  the  in- 
flammatory outburst,  and  not  passing  beyond  the 


*  Ophthalmic  Hospital  Reports,  vol.  ii.  p.  126.    Case  reported 
by  Mr.  Harkness.  ^ 
t  Ibid.  vol.  V.  p.  191. 
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median  line.  The  nei-ves  of  sensation  appear  to  play 
an  important  part  in  zoster ;  the  peripheral  distribu- 
tion of  the  fifth,  from  cold  or  some  cause,  becomes 
inflamed,  and  "  the  eruption  succeeds  as  the  result  of 
an  extension  of  the  vascular  excitement  of  the  cu- 
taneous tissues  anatomically  related  to  this  net- 
work." 

The  pain  in  these  cases  is  best  relieved  by  a  subcu- 
taneous injection  of  atropine,  as  near  the  supra-orbital 
foramen  as  possible.  The  extract  of  belladonna  and 
sulphate  of  quinine  may  be  administered  internally, 
and  the  acetate  of  lead  lotion  applied  over  the  inflamed 
portion  of  the  skin.  In  some  cases,  however,  these 
means  fail  to  remove  the  pain,  and  we  may  then  have 
to  divide  one  or  more  branches  of  the  nerve. 

Mr.  Hutchinson  holds  that,  if  the  forehead  only  is 
afiected,  although  there  will  be  eruption  on  the  upper 
eyehd,  yet  the  eye  will  not  sufi"er.  If  the  eruption 
appears  on  the  upper  part  of  the  nose,  there  will  be 
slight  iritis ;  while  if  the  tip  is  afi^ected,  the  eye  wfll 
sufler  severely.  These  differences  he  explains  by  refe- 
rence to  the  anatomical  distribution  of  the  ophthalmic 
division  of  the  fifth  nerve,  by  which  the  disease  is 
localized.  The  branch  which  suppUes  the  tip  of  the 
nose  is  the  one  which  supplies  also  the  ophthalmic 
ganglion,- and  through  it  the  structures  of  the  eye.* 
After  the  acute  symptoms  of  the  disease  have  passed 
away,  dark  brownish  scars  frequently  remain  to  mark 
the  site  of  the  eruption;  after  a  time  their  colour  fades 
into  that  of  the  skin  around  them,  but  the  scars  them- 
selves remain  like  those  of  small-pox  during  the  re- 
mainder of  the  patient's  Hfetime. 

Chtkom-hydkosis  consists  in  the  supposed  excretion 
of  an  indigo-blue  material  from  the  surface  of  the. eye- 
lids. The  colouring  matter  is  easily  removed  by  oil  or 
glycerine,  but  not  by  water.  This  disease  mostly 
occurs  among  women  whose  menstruation  happens  to 
be  disordered,  and  their  general  health  more  or  less 

impaired.  i  .  i  i    tt-  i 

A  remarkable  case  of  this  kmd  is  related  by  W  arlo- 

*  Med,  Times  and  GaaeWe,  Oct.  19th,  1867,  p.  432  ;  see  also 
remarks  and  cases  by  Mr.  Bowman,  Oph.  IJosp.  Reports,  vol.  vl 
p.  1,  1867. 
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mont,*  whicli  was  made  the  subject  of  most  careful  Authentic 
investigation,  and  every  means  taken  to  prevent  the  case, 
practice  of  any  deception  on  the  part  of  the  patient ; 
still,  the  case  is  hardly  satisfactory,  and  cannot  be  re- 
garded as  affording  unequivocal  evidence  of  the  exis- 
tence of  this  most  singular  disease,  and  doubts_  still 
exist  on  the  matter.  Many  surgeons  are  of  opinion 
that  chrom-hydrosis  is  an  invention  of  hysterical 
patients,  the  colouring  matter  having  been  applied  by 
their  own  hands,  and  being  no  excretion  at  all  from 
the  skin  of  the  eyelids. 

Xanthelasma  Palpebkauum. — Mr.  Jonathan  Hutch-  Xanthe- 
inson  describes  these  buff  or  yellow  patches,  not  very  p^^p^BEA- 
unfrequently  seen  near  the  inner  angles  of  the  eyelids,  bum. 
and  which  so  commonly  give  the  patient  considerable 
uneasiness  on  account  of  their  appearance,  and  in  this 
country  (India)  because  the  affection  may  be  mistaken 
for  the  commencement  of  leprosy.  For  some  years  Mr. 
Hutchinson  has  been  engaged  in  collecting  facts  re- 
garding this  affection  of  the  skin,  and  has  arrived  at 
the  following  conclusions  on  the  subject : — 

"  1.  That  xanthelasma  never  occurs  in  children ;  whilst  Mr.  Hutchin- 
it  is  fairly  common  in  middle  and  senile  periods  of  ggj^'^^^l^j^^ 
life. 

"2.  That,  in  a  large  majority  of  cases,  its  subject  is 
not  seriously  HI,  nor  in  any  danger  of  becoming  so. 

"  3.  That,  in  a  smaU  proportion  of  very  severe  cases, 
jaundice,  with  great  enlargement  of  the  Uver,  is  met 
with. 

"4.  That,  when  jaundice  occurs,  it  almost  always 
precedes  the  xanthelasmic  patches. 

"  6.  That  the  form  of  jaundice  is  peculiar,  the  skin 
becoming  of  an  olive-brown,  or  almost  black  tint, 
rather  than  yellow,  and  the  colour  being  remarkable 
for  its  long  persistence. 

"  6.  That  the  enlargement  of  the  liver  may  be  very 
great,  and  that  it  may  subside,  and  the  patient  regain 
good  health. 

"  7.  That  in  many  cases  in  which  there  has  been  no 
jaundice,  there  is  yet  the  history  of  frequent  and  severe 
attacks  of  functional  disturbance  of  the  liver. 


*  Ophthalmic  Rcvieiv,  vol.  ii.  p.  179. 
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"  8.  That  xanthelasma  occurs  more  frequently  in  fe- 
males than  in  males,  the  proportion  being  two  to  one. 

"  9.  That  in  all  cases  the  xanthelasmic  patches 
appear  in  the  eyelids  first ;  and  that  not  in  more  than 
about  8  per  cent,  do  they  ever  extend  to  other  parts. 

"  10?  That  the  patches  invariably  begiu  near  the 
inner  canthus,  and  almost  invariably  on  the  left  side. 

"  11.  That  xanthelasmic  patches  are  of  little  value 
for  purposes  of  prognosis,  being  usually  the  evidences 
of  past  rather  than  of  coming  disease. 

"  12.  That  it  seems  not  improbable  that  they  may 
result  from  any  cause  which  has  induced  repeated 
changes  in  the  nutrition,  and  especially  in  the  pigmen- 
tation of  the  skin  of  the  eyelids.  Thus  they  occur  to 
those  who  have  been  liable  to  have  dark  areolae  round 
the  eyes,  whether  from  '  sick  headaches,'  ovarian  dis- 
turbance, nervous  fatigue,  pregnancy,  or  from  any 
other  cause.  Hence  their  frequency  in  'bilious  sub- 
jects,' and  in  the  female  sex. 

"  13.  That  it  is  probable  that  of  the  causes  mentioned 
under  which  the  pigmentation  of  the  eyelids  may  be 
disturbed,  disorder  of  the  liver  is  the  most  powerful ; 
hence  the  fact  that  the  more  extensive  cases  are  usually 
associated  with  hepatic  disease."* 


*  Lancet,  vol.  i.  1871,  p.  410. 
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Displacement  and  olstructions  of  tlie-pimda  and  cana- 
licuU — In4ammation  of  the  sac — Obstruction  of  the 
nasal  duct — Defective  secretion  of  lachrymal  gland — 
Epiphora — Lachrymal  cysts  andfistulce. 

Displacement  and  Obstktjctions  oe  the  Puncta. — 
In  the  healthy  eye,  the  lachrymal  puncta  are  in  con- 
tact with  the  eyeball,  and  cannot  therefore  be  seen 
nnless  the  eyelids  are  everted.  When  the  eye  is  closed, 
the  puncta  are  situated  in  the  lacus  lachrymalis,  so 
that  the  tears,  whether  the  person  is  sleeping  or  wak- 
ing, can  always  drain 
away  through    them  I'lo- 18. 

into  the  canaUcidi,  la- 
chrymal sac,  nasal 
duct,  and  so  down  into 
the  nose.    (Fig.  18.) 

Any  cause  which 
displaces  the  puncta, 
or  which  obstructs  the 
passage  of  the  tears 
into  the  nares,  gives 
rise  to  an  accumulation 
of  the  lachrymal  se- 
cretion in  the  lacus  lachrymalis,  which  in  time  over- 
flows, and  running  down  the  cheek,  causes  the  patient 
considerable  inconvenience. 

Not  only  is  lachrjmation  thus  induced,  but  a  tear  is 
left  constantly  hanging  in  front  of  the  cornea,  and  by 
interfering  with  the  rays  of  light  in  their  passage  to 
the  eye,  renders  it  necessary  for  the  patient  to  be  per- 
petually wiping  it  before  he  can  see  clearly;  and 
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lastly,  the  prolonged  contact  of  the  tears  with  the 
surface  of  the  eye  gives  rise  to  chronic  conjunctivitis 
and  its  consequences. 

The  most  common  cause  of  obstruction  to  the  exit 
of  the  tears  is  inflammation  of  the  lining  membrane  of 
the  lachrymal  passages,  producing  a  stricture  in  some 
part  of  their  course.  The  same  effect,  however,  is 
brought  about  if  the  puncta  are  prevented  from  main- 
taining their  normal  position,  either  by  the  margin  of 
the  lids  becoming  thickened,  as  in  tinea,  or  from  an 
hypertrophied  state  of  the  conjunctiva.  Obviously, 
the  same  effect  will  follow  ectropium,  however  induced. 
On  the  other  hand,  it  not  unfrequently  happens  that 
the  puncta  are  too  much  inverted,  when,  as  in  old  age, 
the  eye  becomes  deep  sunk  into  the  orbit. 

Obstruction  of  the  lachrymal  puncta  may  be  either 
partial  or  complete— that  is,  one  or  both  the  puncta 
may  be  closed,  giving  rise  to  symptoms  such  as  I  have 

above  described.  -r.  •  x-u 

I  mentioned  in  the  first  chapter,  that  it,  m  the 
healthy  eye,  pressure  were  made  over  the  lachrymal 
sac,  a  drop  of  fluid  might  be  observed  to  ooze  out 
through  the  lachrymal  puncta.  Should  one  or  both  of 
them,  however,  be  occluded,  it  necessarily  follows  that 
no  fluid  can  be  made  to  regurgitate  through  the  ob- 
structed orifice.  Under  these  circumstances  also  we 
shall  find  it  impossible  to  pass  a  probe  into  the  canah- 
culus.  There  can,  therefore,  be  no  difficulty  whatever 
in  arriving  at  an  accurate  diagnosis  in  a  case  of  this 
kind;  and  the  Hue  of  treatment  to  be  foUowed  is  no 
less  simple,  our  efforts  being  directed  to  restore  the 
communication  between  the  eye  and  the  nares.  _ 

Treatment— 'Eren  in  cases  of  congenital  deficiency 
of  the  puncfa,  the  normal  situation  of  the  opening  may 
generally  be  detected,  a  small  spot  or  depression  near 
the  inner  extremity  of  the  palpebral  margin  indicating 
its  position ;  and  it  by  no  means  follows  that  because 
the  puncta  are  closed,  the  canahcuh  are  also  occluded; 
so  that,  in  some  instances,  all  that  is  necessary  is, 
simplv  to  cut  through  the  membrane  closing  the  pas- 
sage into  the  canaliculus,  and  keep  it  open  by  passing 
a  Irobe  through  the  passage  daily,  till  the  ?<iges  of  the 
incision  have  cicatrized;  after  which  there  is  but  httle 
chance  of  their  growing  together,  and  again  obstructing 
the  passage  of  the  tears  into  the  canahculus. 
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The  lid  in  whicli  the  punctum  to  be  operated  on  is 
situated  (whether  upper  or  lower)  having  been  everted, 
a  sharp-pointed  instrument  is  to  be  run  through  the  pierce  the 
obstruction  in  the  direction  of  the  canaliculus,  the  naembraiie. 
punctum  being  laid  freely  open.    If  a  full-sized  la- 
chrymal probe  can  then  be  passed  through  the  canali- 
culus into  the  lachrymal  sac,  there  will  be  no  necessity 
for  any  further  treatment,  beyond  the  insertion  of  the  Pass  a 
instrument  through  the  incision  every  day  for  four  or  P'obe  daily, 
five  days,  to  prevent  its  edges  from  uniting. 

Supposing  we  cannot  make  out  the  seat  of  the  punc- 
tum, it  is  weU  to  cut  across  the  line  of  direction  of  the 
canaliculus,  and  then  pass  a  grooved  lachrymal  director 
along  this  canal  into  the  lachrymal  sac,  slit  up  the 
canaliculus  throughout  its  length,  and  thus  leave  a  free 
passage  for  the  tears  into  the  sac. 

It  by  no  means  follows,  however,  that  the  puncta  are  Partial  ob- 
always  either  completely  occluded,  or  else  of  their  nor-  structious, 
mal  calibre ;  they  may  be  obstructed  to  any  extent 
between  these  two  extremes,  being  so  far  contracted 
that  it  is  impossible  for  the  lachrymal  secretion  to  find 
its  way  through  them,  in  sufficient  quantities  to  keep 
the  corner  of  the  eye  free  from  an  accumulation  of 
tears.    Under  these  circumstances,  a  very  fine  probe  Similarly 
may  be  passed  through  the  punctum,  and  under  the  *'"eated. 
guidance  of  the  instrument  its  inner  and  upper  wall 
may  be  incised,  and  subsequently  kept  dilated  as  above 
described. 

Stiuctuue  of  the  Canaliculus  may  be  permanent  Stbicture 
or  spasmodic.    A  permanent  stricture,  whether  partial  cIn^l 
or  complete,  will  give  rise  to  the  same  symptoms  as  pgj^jjj,gj,f 
occlusion  of  the  puncta,  and  for  the  most  part  it  arises 
from  a  similar  cause — namely,  chronic  inflammation  of  Causes, 
the  mucous  membrane.    A  foreign  body,  as,  for  in- 
stance, a  cilium  or  calcareous  concretion,  occasionally 
closes  the  canal. 

The  existence  of  a  sti-icture  of  the  canaliculus  is  de- 
termined by  passing  a  probe  through  the  punctum, 
when  its  further  passage  towards  the  sac  will  be  pre- 
vented by  the  obstruction. 

Particular  care  should  always  be  taken  in  exploring  Caution  in 
the  canaliculus  ;  a  probe  roughly  thrust  through  it  "^"^'^ 
may,  by  wounding  the  mucous  membrane,  induce  a 
permanent  stricture,  even  in  cases  where  the  obstruc- 
tion is  entirely  of  a  spasmodic  character,  or  arising 
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merely  from  a  congested  state  of  the  mucous  mem- 
brane. 

_  Spasmodic  stricture  of  the  canaliculus  always  occurs 
either  at  the  inner  or  outer  opening  of  the  canal,  and 
the  watery  eye  accompanying  it  may  be  of  an  inter- 
mittent character,  depending  on  relaxation  at  one  time 
and  spasm  at  another  of  the  constrictor  muscle.  There 
is  never  the  same  resistance  to  the  jsassage  of  an  instru- 
ment through  the  canahculus  as  in  instances  of  per- 
manent stricture. 

Treatment. — Unless  the  obstruction  is  of  some  stand- 
ing, attempts  should  hardly  be  made  to  pass  an  in- 
strument, as  the  stricture  may  arise  simply  from 
congestion  of  the  lining  membrane  of  the  canal,  and 
astringents  will  cure  it ;  whereas  the  injudicious  use  of 
a  probe,  by  wounding  the  mucous  membrane,  may 
catTse  a  ]5ermanent  obstruction.  On  the  other  hand, 
if  the  patient  has  complained  of  symptoms  of  occlusion 
of  the  lachrymal  passage  for  some  two  or  three  months, 
it  is  better,  under  any  circumstances,  to  operate  at 
once.  Old- standing  cases  of  obstruction,  from  what- 
ever cause  they  arise,  seldom  improve  under  local 
applications,  and  the  sooner  the  canaHculus  is  laid 
open  the  better. 

1.  If  the  stricture  is  not  complete,  a  fine  grooved 
director  may  be  passed  through  it  into  the  lachi-ymal 
sac,  and  an  assistant  having  everted  and  drawn  the 
Hds  outwards,  a  knife  must  be  run  along  the  groove, 
so  as  to  lay  the  punctum  and  canaliculus  freely  open 
from  end  to  end.  The  edges  of  the  incision  should 
subsequently  be  prevented  from  uniting,  by  passing  a 
l^robe  through  the  wound  into  the  sac  every  day  for  a 
week,  after  which  the  channel  will  remain  permanently 
open  ,  and  the  lachrymal  secretion  pass  through  it  into 
the  sac.  Care  must  be  taken  in  this  operation  to  turn 
the  groove  of  the  director  inwards,  or  towards  the 
eye,  so  that  the  incision  will  be  in  apposition  with  the 
eyeball ;  otherwise  the  tears  wiU  not  be  able  to  find 
their  way  into  the  canal  from  the  surface  of  the  lacus 
lachrymalis. 

Mr.  Bowman  describes  the  above  operation  as 
follows  :* — "  The  patient  sits  in  a  chair,  and  leans  his 
head  against  the  chest  of  the  surgeon,  who  stands 


»  Ophthalmic  Hospital  Reports,  vol.  i.  p.  15. 
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:  behind  and  bends  over  bim.  For  dividing,  for  example,  Slitting  the 
1  the  left  lower  punctum,  the  ring  finger  of  the  left  hand  canaJ. 
is  placed  on  the  skin  over  the  lower  edge  of  the  orbit, 
and  fixes  it  there,  while  tightening  or  relaxing  the 
lower  canal  by  a  sliding  movement  of  the  skin  upon 
I  the  bone,  the  punctum  being  at  the  same  time  everted, 
i  The  right  hand  now  inserts  No.  1  probe  while  the 
canal  is  relaxed,  and  then  places  the  probe  between  the 
index  finger  and  thumb  of  the  left  hand,  which  holds  it 
in  the  canal,  and  further  everts  the  punctum  by  turn- 
ing the  probe  downwards  on  the  cheek,  while  the  ring 
finger  stretches  and  fixes  the  canal  by  a  sliding  move- 
ment of  the  skin  outwards,  towards  the  malar  bone. 
.  A  fine,  sharp-pointed  knife,  held  in  the  right  hand, 
I  now  slits  up  the  canal  on  the  everted  conjunctival 
aspect,  from  the  punctum,  as  far  as  the  caruncle,  and 
.  the  probe  is  raised  on  its  point  out  of  the  canal,  to 
i  make  sure  that  the  edge  of  the  punctum  has  not 
j  escaped  division.    Care  should  be  taken  not  to  slope 
this  little  incision  obliquely  through  the  tissues  it 

■  severs,  as  there  is  then  a  broader  surface  exposed,  and 
!  greater  chance  of  union  by  the  first  intention.  To 

avoid  this,  it  is  in  all  cases  desirable  to  pass  a  probe 
across  the  line  of  incision,  on  each  of  the  few  ensuing 
days,  to  break  through  adhesions  if  they  form." 

Mr.  Critchett  recommends  that,  in  some  cases,  a  Mr.  Critch- 
small  portion  of  the  posterior  lip  of  the  woimd,  near  flcatiSi"^^' 

!  the  caruncle,  should  be  taken  up  with  forceps,  and 

i  removed  with  scissors,  particularly  if  there  is  much 
thickening  of  the  lower  lid.*    By  this  proceeding  the 

:  edges  of  the  incision  being  separated,  there  will  be  no 
necessity  for  the  use  of  the  probe  to  keep  them  apart. 

This  operation  may  often  be  resorted  to  with  ad- 
vantage when  the  puncta  are  everted,  as  in  ectropium, 
the  incision  being  directed  well  inwards,  so  as  to  be  in 
contact  with  the  eyeball,  in  order  that  the  lachrymal 
secretion  may  drain  away  through  it  into  the  sac. 
2.  Supposing,  however,  that  the  stricture  is  both  2.  in  oom- 

I  complete  and  permanent,  so  that  we  cannot  pass  even  f^^^ 
the  finest  director  along  the  canaliculus  into  the  sac, 

!  it  is  evident  that  we  must  endeavour  to  effect  another 

■  passage  for  the  tears,  from  the  lacus  lachrymalis  into 
ithe  sac,  behind  the  tendo  palpebrarum.")"    The  sac 


*  Ophthalmic  Hospital  Reports,  vol.  i.  p.  103. 
t  "Maladies  des  Yeux,"  par  M.  Wecker,  torn.  i.  p.  786. 
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having  been  punctured  from  this  direction,  the  opening 
must  be  maintained  by  passing  a  probe  through  it 
every  day,  so  as  to  form  a  fistula  between  the  inner 
angle  of  the  eye  and  the  lachrymal  sac.    (See  p.  140.) 

In  some  cases  of  complete  stricture  of  the  canali- 
culus we  may  be  able  to  force  a  passage  through  the 
obstruction,  and  subsequently  keep  the  passage  dilated; 
or  we  may,  by  cutting  across  the  canaliculus  internal 
to  the  seat  of  the  stricture,  be  able  to  form  a  new 
canal.  This  little  operation  may  be  accomplished  in 
the  following  manner,  when  the  inferior  punctual  is 
wanting  and  stilUcidium  exists.  Standing  behind  the 
patient,  and  holding  his  head  in  such  a  manner  as  to 
give  it  firm  support,  the  lower  lid  should  be  shghtly 
everted,  and  its  edge  made  tense  by  being  dra^\'n  in 
the  direction  of  the  temple.  Then,  with  a  pair  of 
scissors  of  medium  size,  so  made  as  to  cut  at  their  very 
points,  you  should  snip  the  edge  of  the  eyelid  jjerpen- 
dicularly  to  its  conjunctival  border,  to  the  depth  of 
about  a  line  and  a  half,  cutting  across  the  known  course 
of  the  canaliculus.  The  canal  once  entered,  the  usual 
slit  should  be  made  throughout  its  entire  length,  and 
treated  afterwards,  to  prevent  closing,  by  running  a 
probe  daily  between  the  raw  edges  until  they  have 
healed  without  uniting.*  Either  of  these  proceediags 
is  preferable  to  that  of  forming  a  fistulous  opening 
directly  into  the  lachrymal  sac. 

Mr.  Streatfeild's  operation  may  be  practised  with 
great  success  in  cases  when,  for  instance,  the  lower 
punctum  is  so  completely  closed  that  we  cannot  even 
■  recognise  its  position ;  he  recommends  under  these 
circumstances  that  the  upper  punctum  and  canaliculus 
be  divided  according  to  Bowman's  proceeding,  and 
through  this  opening  a  fine  bent  director  be  passed 
into  the  inferior  canaliculus,  and  if  possible  through 
the  lower  punctum  ;  if  not  the  lower  canaliculus  can 
be  laid  open,  directed  by  the  probe  that  has  been  in- 
serted into  it.  The  converse  operation  may  be  per- 
formed for  closure  of  the  upper  punctum.f 

Phlugmoit      Phlegmon  of  the  Lachrymal  Sac  is  attended  with 

OP  THE  - 

Sac. 

*  "Medical  Record,"  p.  367,  1870:  Dr.  C.  K.  Agnew,  "On 
Treatment  of  Lachryiual  Diseases." 

t  Ophthalmic  Hospital  Reports,  I860,  p.  4. 
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great  pain,  and  often  gives  rise  to  fever  and  consider- 
able constitutional  disturbance.  Phlegmon  of  the  sac 
commences  as  a  small,  hard,  and  painful  tumour, 
situated  at  the  inner  angle  of  the  eye ;  as  the  inflam- 
mation advances,  the  skin  covering  the  sac  becomes  Pain  and 
tense  and  shining,  the  swelling  extending  to  the  cheek  swelhag., 
and  eyeHds,  which  often  become  so  oedematous  that  it 
is  impossible  to  open  them.  At  first  sight  such  a  case 
may  resemble  one  of  purulent  conjunctivitis ;  the  ab- 
sence, however,  of  a  purulent  discharge  from  the  eye, 
and  the  excessively  painful  spot  at  its  inner  angle,  suf- 
ficiently indicate  the  nature  of  the  disease. 

If  the  inflammatory  action  runs  on  unchecked,  sup-  Abseess. 
puration  takes  place,  and  fluctuation  may  be  felt  over 
the  regioji  of  the  sac ;  the  matter  points  outwards,  and 
ultimately  discharges  itself  through  an  opening  in  the 
skin.    The  inflammation  then  subsides,  and  the  parts 
may  return  to  their  normal  condition.   But  it  too  often 
happens,  if  the  disease  is  allowed  to  take  its  course, 
that  it  terminates  in  fistula  lachrymalis.    This  perhaps  Fistula, 
closes,  and  an  abscess  again  forms,  so  that  gradually 
the  mucous  membrane  lining  the  sac  and  nasal  duct  is  Nasal  pas- 
partially  or  completely  destroyed,  and  the  passage  of  ^^^^ 
the  tears  into  the  nose  permanently  closed. 

Occasionally  caries  or  necrosis  of  the  lachrymal  bone 
follows  as  a  consequence  of  an  abscess  of  the  lachrymal 
sac.  More  frequently,  however,  complications  of  the 
kind  are  only  met  with  among  scrofulous  and  syphi- 
litic patients.  Phlegmon  of  the  lachrymal  sac  is  by 
no  means  an  uncommon  starting-point  for  erysipelatous 
inflammation  of  the  face,  extending  in  all  probability  to 
the  scalp. 

Treatment. — In  the  early  stages  of  this  disease,  it  is  Treatment 
advisable  to  paint  the  skin  over  the  inflamed  sac  with 
a  strong  solution  of  nitrate  of  silver,  and  cold  com-  Arg.  nit. 
presses  may  be  constantly  applied  to  the  part.  I  sel- 
dom use  leeches  in  cases  of  this  kind,  especially  among 
hospital  patients ;  they  often  do  more  harm  than  good, 
and  rather  excite  than  assuage  the  inflammatory 
action. 

If  suppuration  has  actually  commenced,  a  poultice  Poultices, 
should  be  applied  over  the  abscess,  and  changed  every 
second  hour.    Supposing  the  fomentations  do  not  re- 
lieve the  abscess,  so  far  as  to  enable  us  to  evacuate  its 
contents  through  the  natural  passage  by  pressure  over 
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the  sac,  we  may  endeavour  to  pass  a  small  director 
through  the  punctum  into  the  sac,  and  allow  the  pus  to 
escape  along  its  groove,  pressure  being  made  over  the 
sac  as  the  probe  is  removed.* 

Should  this  plan  fail  to  relieve  the  abscess,  it  is  ad- 
visable to  give  the  patient  chloroform,  and  then  to  pass 
one  of  Mr.  Oritchett's  lachrymal  directors  through  the 
punctum  and  canaliculus  into  the  sac,  and  running  a 
knife  along  the  director,  to  lay  the  canaliculus  and 
lachrymal  sac  freely  open.  If  the  abscess  cannot  be 
opened  in  this  way,  the  lids  should  be  separated  as  far 
as  their  swollen  state,  will  permit ;  and  a  cataract  knife 
should  be  passed  with  its  fiat  side  against  the  eyeball, 
and  thrust  into  the  tear-sac,  in  the  depression  existing 
between  the  commissure  of  the  lids  and  the  caruncle. 
This  point  can  generally  be  easily  reached,  especially 
when  the  sac  is  distended  with  fluid.  By  this  means 
the  abscess  is  opened  and  at  the  same  time  you  save  an 
external  wound.  In  some  few  instances  the  swelling 
of  the  parts  is  so  great,  that  it  is  almost  impossible  to 
open  the  abscess  by  either  of  the  methods  above  de- 
scribed, and  under  these  circumstances  it  is  necessary 
to  make  an  incision  directly  into  the  most  prominent 
point  of  the  abscess ;  its  contents  having  been  eva- 
cuated, water-dressing  may  subsequently  be  appued, 
until  pus  ceases  to  be  formed. 

•  In  spite,  however,  of  all  our  care,  a  fistula  will  often 
be  opened  between  the  sac  and  the  surface  of  the  skin, 
through  which  there  is  a  constant  discharge  of  tears ; 
the  skin  around  the  opening  becomes  thickened  and  ex- 
coriated, and  from  contraction  of  the  integument  ectro- 
pium  may  supervene,  adding  very  much  to  the  patient's 
discomfort. 

Fistula  Lachrymalis. — Fistula  of  the  lachrymal 
sac,  as  I  have  shown  above,  generally  arises  as  a 
sequence  of  phlegmon  and  stricture  of  the  sac.  It 
may,  of  course,  occur  from  injury  or  other  causes,  by 
which  a  communication  is  established  between  the 
skin  and  the  sac,  and  it  is  often  kept  open  by  obstruc- 
tion of  the  nasal  duct,  the  lachrymal  secretion  passing 
through  the  puncta  and  out  through  the  fistula, 
instead  of  into  the  nose. 


*  "  A  Practical  Study  of  Diseases  of  the  Eye,"  by  H.  tV. 
WiUiams,  M.D.    Boston,  U.S.,  1862. 
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Treatment. — Tliis  being  the  case,  tlie  first  and  most  Treaiment. 
obvious  aim  in  the  treatment  must  be,  to  open,  if  pos- 
sible, the  normal  passage  for  the  tears  into  the  nares, 
by  dilating  the  nasal  duct.    This  was  formerly  done  by 
passing  a  style*  through,  the  fistula  into  the  duct,  and  The 
retaining  it  there ;  the  passage  after  a  time  becomes  " 
dilated,  and  the  fistula  heals.   But  the  difficulty  in 
this  method  is  to  retain 
the  style  in  the  duct ;  and  Yig.  19. 

although  various  ingenious 
contrivances  have  been  in- 
vented for  the  purpose,  they 
do  not  appear  to  answer, 
and  the  style  has  now  been 
abandoned.  In  place  of 
it,  the  lachrymal  sac  is  by 
most  surgeons  opened,  as  I 
have  before  described,  by 
shtting  up  the  j)unctum 
and  canaliculus,  and  then 
a  probe  is  passed  through 
the  sac  into  the  nasal  duct 
and  down  into  the  nares. 
(See  Fig.  19.) 

If  the  surgeon  is  tho- 
roughly acquainted  with 
the  anatomical  relations  of 
these  parts,  he  will  have  but 
little  difficulty  in  passing  a  probe  through  the  sac  into  Slit  the 
the  nasal  duct.   If  a  stricture  exists  in  the  sac,  a  small  "^"^^ 
probe  only  can  be  passed  at  fii-st.    The  lid  should  be  probe\ito 
everted,  and  by  stretching  the  canal,  as  before  indicated  the  nares.  • 
in  the  operation  for  stricture,  we  avoid  the  risk  of 
forcmg  a  fold  of  the  mucous  membrane  before  the 
point  of  the  probe,  which  would  prevent  the  instru- 
ment from  entering  the  nasal  sac.    The  probe  is  then 
passed  horizontally  along  the  opened  canaliculus  until 
its  extremity  reaches  the  inner  bony  wall  of  the  sac. 
The  direction  of  the  instrument  is  then  turned  verti- 
cally, as  shown  in  Fig.  19,  and  gently  passed  down 


»  A  style  is  a  small  piece  of  silver  wire,  about  one-twentieth 
of  an  inch  thick,  and  one  and  a  half  inches  long,  having  a  neck 
bent  at  an  obtuse  angle  with  the  shaft  of  the  instrument  and 
terminating  in  a  head.  ' 
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throngli  the  sac,  its  i:)oint  Toeing  then  directed  a  little 
outwards  and  forwards,  it  passes  into  the  nasal  duct 
and  so  reaches  the  nose. 

"If,"  says  Mr.  Bowman,  "the  probe  is  arrested  at 
the  point  where  the  canals  coalesce  and  join  the  sac,  the 
fact  may  be  known  by  noticing  that  the  skin  near  the 
tendo-oculi  is  moved  when  the  probe  is  moved,  and  an 
elastic  resistance  is  experienced ;  whereas,  if  the  probe 
has  entered  the  sac,  it  hits  against  the  inner  bony  wall, 
and  the  skin  is  motionless."*  If  we  find  an  obstruc- 
tion of  this  kind  preventing  the  probe  from  entering 
the  duct,  the  instrument  must  be  withdrawn,  or  its 
point  turned  in  different  directions  until  the  probe 
enters  the  duct;  but  should  there  be  a  decided  obstruc- 
tion at  this  point,  the  probe  may  be  carefully  forced 
through  it,  or  still  better,  the  canula-lancet  used  to 
puncture  the  obstruction.  If  there  is  much  difficulty 
in  passing  the  probe  into  the  nasal  duct,  which  often 
happens  in  chronic  cases,  the  sac  having  much  dimi- 
nished in  size,  it  is  advisable  to  slit  up  the  upper  as 
well  as  the  lower  canaliculus,  so  as  to  leave  a  large 
openino'  into  the  sac,  the  internal  palpebral  hgament 
being  freely  divided,  and  by  this  means  procure  a  free 
openiag  from  above  for  the  passage  of  the  instrument 
down  into  the  sac  and  duct.  ^  . 

The  size  of  the  probe  to  be  employed  will,  ot  course, 
vary  with  the  nature  and  extent  of  the  stricture.  Per- 
haps, at  first,  we  shall  only  be  able  to  pass  No  i;  but 
OTadually  increasing  the  size,  as  mthe  case  ot  stricture 
of  the  urethra,  we  ultimately  succeed  m  introducing 
No  6  lachrymal  probe  through  the  nasal  canal  into 
the  nostril.  As  soon  as  the  end  of  the  probe  touches 
the  mucous  membrane  of  the  nose,  the  patient  feels  it 
there  so  that  there  can  be  no  mistake  as  to  the  passage 
of  the  instrument.  1  need  hardly  remark  that  it  is 
very  necessary  to  handle  our  instmment  hghtly,  when 
endeavouring  to  pass  a  probe  through  a  stricture  m  the 
nasal  canal,  otherwise  we  may  not  only  wound  the 
mucous  membrane,  but  run  the  probe  through  the 
bony  walls  of  the  canal,  and  mflict  a  permanent  mjury 

°  Vn  thrcase  of  stricture  of  the  sac  or  nasal  duct,  com- 

»  Mr.  Boivman  on  Lachrymal  Obstruction:  Ophthalmic  Hos- 
pital Reports,  vol.  i.  p.  16. 
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plicated  with  a  lachrymal  fistula,  the  probe  should,  if 
possible,  be  passed  through  the  nasal  duct  about  twice 
a  week,  until  it  is  fully  dilated.  The  natural  passage 
of  the  tears  being  thus  restored,  the  fistula  will  pro- 
bably heal  of  itself. 

Lachrymal  bougies  are  prepared  from  the  fibres  of  f°^^l^^-  °^ 
the  laminaria,  which  expand  after  being  kept  for  some 
time  in  contact  with  moisture.  Instruments  of  this 
description  have  been  introduced,  when  dry,  through 
the  fistula  or  open  canaliculus,  into  the  nasal  duct,  and 
allowed  to  remain  there  for  two  or  three  hours,  until 
they  have  expanded  by  imbibing  the  lachrymal  secre- 
tion, and  dilated  the  canal  as  they  increased  in  bulk. 
This  practice  is,  I  believe,  hardly  calculated  to  eff'ect  its 
purpose,  and  I'rom  my  own  experience  I  am  certainly 
inclined  to  recommend  the  ordinary  steel  lachrymal 
probes,  in  preference  to  bougies,  to  dilate  the  nasal 
canal. 

Mr._  Carter  advocates  a  plan  of  treatment  adopted  stillinfr's 
by  Stilling  in  cases  of  this  description — a  -plan  which  method. 
I  cannot  say  has  been  successful  in  my  hands.  A 
knife  contrived  somewhat  like  a  small  tenotome  is 
passed  through  the  sac  and  nasal  duct,  its  point  resting 
on  the  floor  of  the  nose.  The  resisting  structures  in 
the  duct  are  to  be  freely  divided  up  to  the  bony  wall,  in 
three  or  more  directions,  until  the  blade  is  felt  to  be  free 
in  the  duct,  and  can  be  turned  round  or  moved  up  and 
down  without  encountering  resistance.  No  other 
treatment  will  be  reqiiired.* 

It  often  happens,  however,  that  all  our  efforts  to 
restore  the  natural  channel  for  the  tears  are  ineffectual, 
and  consequently  the  fistula  remains  open,  to  the 
great  annoyance  of  the  patient.  To  remedy  this  state 
of  things,  three  methods  of  procedure  are  open  to  the 
surgeon— 1st,  the  introduction  of  a  style;  2nd,  the 
obUteration  of  the  lachrymal  sac ;  and  3rd,  removal  of 
the  lachrymal  gland. 

1.  I  have  already  spoken  of  the  style  as  having  fallen  i.  The 
into  disuse;  but  if  the  surgeon  determines  to  employ  ^^y^^- 
it,  the  following  is  the  method  of  doing  so.f  Should 
the  fistula  not  be  in  such  a  position  as  to  enable  us  to 


»  "  The  Practitioner,"  vol.  ii.  p.  25 ;  and  Lancet,  1869  r, 
i8.  '  ^' 

t  "Maladies  des  Yeux,"  par  L.  A.  Desman-es,  torn.  i.  p.  369. 
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pass  a  probe  througli  it  into  the  nasal  duct,  it  mnst  be 
slit  up  so  as  to  allow  of  this  being  done.  We  may 
then  pass  an  ordinary  lachrymal  probe  through  the 
duct  into  the  nares.  The  style  may  subsequently  be 
introduced,  and  allowed  to  remain  in  the  duct  for  two 
or  three  days,  when  it  must  be  withdrawn,  cleansed, 
and  returned  into  the  duct.  In  the  course  of  time  the 
canal  becomes  enlarged,  and  in  the  interim  the  tears 
find  their  way  down  into  the  nose  along  the  sides  of 
the  style. 

The  cure,  however,  is  a  tedious  one ;  and  after  all, 
when  the  style  is  permanently  removed,  the  duct  is 
very  apt  to  contract  again.  But  independently  of  the 
chances  of  a  relapse,  the  irritation  caused  by  the  style 
is  often  so  great,  that  people  cannot  possibly  wear  it ; 
and  lastly,  the  instrument  frequently  slips  from  its 
position,  and  the  patient  cannot  return  it  into  the 
nasal  duct.  Consequently,  the  method  of  treating  a 
fistula  by  means  of  a  style  is  not  a  promising  one,  and 
is  certainly  surpassed  by  either  of  the  other  proceedings 
now  to  be  described. 

2.  Obliteration  of  the  lachrymal  sac,  in  cases  of 
fistula,  has  been  strongly  advocated  by  Dr.  Manfridi,* 
of  Turin. 

The  lachrymal  sac  must  be  laid  completely  open, 
and,  if  necessary,  the  tendon  of  the  orbicularis  cut 
through  to  expose  the  superior  end  of  the  sac.  Man- 
fridi then  introduces  a  speculum  into  the  wound,  and 
the  sac  is  to  be  carefully  cleansed  of  blood  and  matter ; 
after  which  its  entire  surface  is  to  be  smeared  over 
with  chloride  of  antimony.  A  piece  of  dry  Unt  is  to  be 
placed  in  the  cavity,  over  which  poultices  may  be  ap- 
plied, our  objects  being  "  the  total  destruction  and  ex- 
trusion of  the  sac,  without  which  we  cannot  hope  for  a 
complete  and  permanent  result."  After  the  destruction 
and  enucleation  of  the  sac  in  this  way,  "  a  channel  of 
communication  sometimes  still  exists^^between  the 
lachrymal  conduits  and  the  nasal  canal." 

Mr.  Windsor,  of  Manchester,  prefers,  after  com- 
pletely laying  open  the  lachrymal  sac,  to  fill  it  with 
dry  lint,  allowing  the  lint  to  remain  in  the  sac  for  two 
days.  It  is  then  removed,  and  the  walls  of  the  sac 
having  been  thoroughly  cleansed,  the  cavity  is  to  be 


*  Ophthalmic  Review,  vol.  ii.  p.  418. 
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filled  witi.  lint  soaked  in  the  chloride  of  zinc  paste,  Or  chloride 
which,  should  he  allowed  to  remain  in  the  sac  for  two  o^'zinc. 
hours.    The  lint  may  then  be  removed,  and  water- 
dressing  api^lied.   The  sac  sloughs,  and  comes  away  in 
the  course  of  a  few  days,  and  the  wotind  rapidly  heals. 

3.  Lastly,  removal  of  the  lachrymal  gland,  for  the  3-  Removal 
cure  of  a  fistula  of  the  lachrymal  sac,  has  been  prac-  ^iTekSd 
tised  by  Mr.  J.  Z.  Laurence  with  complete  success.* 

For  the  cure  of  stricture  and  fistula  of  the  lachi'ymal 
sac,  which  had  resisted  Mr.  Bowman's  method  by 
dilating  the  nasal  duct,  I  have  on  several  occasions  de- 
stroyed the  lachrymal  sac  by  the  means  recommended 
by  Mr.  Windsor ;  and  if  this  had  failed  to  effect  a  cure  • 
I  should  not  have  hesitated  to  remove  the  lachrymal 
gland. 

Chronic  Inflammation  op  the  Lachrymal  Sac  is  a  CHEoirfc 
very  common  form  of  disease.    It  usually  commences  i^'plamma- 
with  subacute  inflammation  of  the  lining  membrane ;  IuIsac. 
but  the  irritation  extending  to  the  mucous  membrane 
of  the  canaHculus  and  nasal  duct,  these  passages 
become  swollen  and  obstructed,  and  the  sac  is  slightly 
distended  in  consequence  of  the  accumulation  of  mucus  Mucus  col- 
within  it.    Under  these  circumstances,  if  laressure  be ''^'^^^ t''^ 
made  over  the  sac,  a  whitish,  glaiiy  fluid  may  generally  ^^"^ 
be  forced  through  the  puncta.  The  lachrymal  secretion  Lacliry- 
cannot  pass  through  its  natural  channel,  and  accumu-  nation, 
lating  in  the  inner  corner  of  the  eye,  it  runs  down  over 
the  cheek,  giving  the  patient  constant  annoyance  ;  he 
seldom  complams  of  pain  in  the  part,  but  is  occasio-  No  pain 
nally  troubled  with  an  itching  sensation  in  the  reo-ion 
of  the  sac.  ^ 

Chronic  inflammation  of  this  kind  may  exist  for 
months,  without  either  increasing  or  receding  ;  but  at 
anytime  acute  inflammation  may  supervene, 'and "an 
abscess  of  the  sac  and  flstula  result.    It  is  very  neces-  Abscess 
sary,  therefore,  to  overcome  the  morbid  action  in  the  ™ay  form, 
part  as  soon  as  possible. 

Treatment.— In  the  early  stages  of  the  disease,  a  Treatment. 
succession  of  small  bhsters  may  be  applied  over  the  siistPrs 
inflamed  sacf    They  are  especially  useful  in  the  case 
of  young  children.    Generally,  however,  it  is  hardlv 
advisable  to  spend  much  time  upon  blistermg,  for  the 

*  OiMhulmic  Review,  vol.  iii.  p.  138. 
t  Dixon  "  Ou  Diseases  of  the  Eye,"  3rd  edition,  p.  254. 
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accumulation  of  mucus  in  the  sac  appears  to  increase 
the  irritation  going  on  in  the  part ;  it  is  better,  there- 
fore, as  soon  as  possible,  to  open  the  sac  by  slitting  up 
the  punctum  and  canaliculus,  and  keep  the  edges  of  the 
wound  apart  till  they  have  healed,  so  as  to  establish  a 
free  and  permanent  opening  into  the  sac. 

Subsequently,  the  patient  should  make  pressure  with 
his  finger  over  the  inner  corner  of  the  eye  three  or  four 
times  a  day,  so  as  to  keep  the  sac  empty.  This  done, 
it  gradually  contracts :  the  mucous  membrane  takes  on 
a  more  healthy  action,  and  the  disease  is  cured.  The 
recovery  is  expedited  by  syringing  out  the  sac  once  a 
day  with  an  astringent  lotion  (two  grains  of  alum 
and  two  of  sulphate  of  zinc  to  an  ounce  of  water), 
after  having  pressed  out  the  contents  of  the  sac ;  the 
lotion  may  be  injected  with  an  Anel's  syringe.  It  is 
advisable  to  continue  this  application  for  some  time 
after  all  symptoms  of  the  inflammatory  action  have 
disappeared. 

Mucocele  consists  in  an  accumulation  in  the  la- 
chrymal sac  of  its  normal  secretion,  the  nasal  duct  being 
almost  always  occluded,  and  in  the  majority  of  cases 
there  is  also  more  or  less  obstruction  in  the  canaliculi. 
A  watery  eye  results,  and  the  sac  becoming  distended, 
a  small  tumour  forms  at  the  inner  angle  of  the  eye,  its 
size  varying  from  that  of  a  split  pea  to  a  pigeon's  egg. 
The  patient  complains  of  Httle  or  no  pain  in  the  part, 
and  the  skin  over  the  sac  is  not  inflamed.  During  the 
early  stages  of  the  disease  fluctuation  may  be  felt  in 
the  sac,  but  as  it  becomes  more  distended  and  tense,  it 
feels  harder,  and  might  possibly  be  mistaken  for  a 
fibrous  growth.  The  canaliculi  and  nasal  duct  being 
occluded  to  a  greater  or  less  extent,  it  generally  requires 
firm  pressure  to  be  made  over  the  mucocele  before  its 
glairy  contents  can  be  forced  out  through  the  puncta. 

Treatment. — The  sac  having  been  opened  through 
the  canaliculus,  it  will  then  be  necessary  to  dilate  the 
obstruction  in  the  nasal  duct  as  I  have  already 
described ;  for  it  must  be  remembered  that  both  the 
upper  and  lower  openings  into  the  sac  are  for  the  raost 
part  closed  in  cases  of  mucocele.  These  obstructions 
having  both  been  overcome,  we  may  hope  to  restore 
the  passage  of  the  tears  into  the  nose,  and  thus 
eff"ectually  cure  the  disease. 

Polypi  and  Concretions  in  the  Sac— A  polypus 
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has  been  kaown  to  grow  from  the  lining  membrane  of 
the  lachrymal  sac.  Calcareous  concretions  also  may  Poltpi 
form  in  it,  obstructing  the  passage  of  the  tears  into  the 
nose.  A  polypus  in  this  situation  is  a  very  rare  form 
of  disease.  It  induces  symptoms  similar  to  those  of 
mucocele,  but  it  feels  less  elastic  to  the  touch,  and  of 
course  no  fluctuation  can  be  felt  in  it.  If  there  is  any 
doubt  on  the  subject,  a  grooved  needle  may  be  run  into 
the  tumour  and  its  character  ascertained  with  cer- 
tainty. 

The  nature  of  the  obstruction,  if  arising  from  cal-  How-  dis- 
careous  matter,  may  be  at  once  ascertained  by  passing 
a  probe  into  the  sac;  the  contact  of  the  instrument 
with  the  sandy  particles,  accumulated  either  there  or 
in  the  canaliculus,  cannot  be  mistaken  for  any  other 
condition  of  the  parts. 

In  cases  of  this  kind  the  canaliculus  and  sac  must  Treatment 
be  laid  open,  and  the  calcareous  matter  turned  out  of 
them.  The  same  remark  applies  to  the  treatment  of 
^  polypus ;  but  in  this  case  the  tissues  covering  the 
sac  must  be  divided,  and  the  polypus  carefully  re-  By  careful 
moved,  together  with  its  peduncle,  otherwise  it  will 
certainly  grow  again. 

Obstruction  of  the  Nasal  Duct.— The  nasal  duct  Obsteitc- 
sometimes  becomes  partially,  or  it  may  be  wholly  ob-  '■'lo^  oi' 
literated,  most  commonly  from  chronic  inflammation  ppci!' 
and  thickening  of  the  lining  membrane ;  but  it  may  be 
from  periostitis,  or  disease  of  the  bones  forming  the 
walls  of  the  lachrymal  duct. 

The  Sym'ptoms  caused  by  obstruction  of  the  duct  are, 
dryness  of  the  corresponding  nostril,  the  formation  of 
a  slight,  painless,  and  elastic  swelhng  in  the  position  Swelling  of 
of  the  lachrymal  sac,   and  a  constant  overflow  of  L^a^ohryma- 
tears  from  the  eye.    By  pressure  over  the  region  of  the  tion. 
sac,  we  may  determine  whether  the  obstruction  is  in 
the  nasal  duct,  or  between  the  puncta  and  the  sac ; 
if  the  latter,  there  wiU  be  no  regurgitation  of  muco- 
purulent fluid  through  the  puncta ;  but  if  the  stricture 
be  in  the  nasal  duct,  though  the  symptoms  above  Regur^ita- 
enumerated  exist,  the  lachrymal  secretion  wiU  And  its  ["^ 
way  into  the  sac,  and  on  pressure  being  made  over  it,  ^"'^'^ 
a  drop  of  fluid  will  ooze  through  the  puncta.    If  the 
stricture  is  not  complete,  part  of  it  may  find  its  way 
down  into  the  nose. 

The  Treatment  of  stricture  of  the  nasal  duct  has  Treatment 
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already  been  described,  page  141.  It  consists  of  open- 
ing tlie  canaliculus  and  passing  various-sized  probes 
down  through  the  lachrymal  sac  and  the  obstructed 
duct,  so  as  gradually  to  dilate  the  passage.  The  in- 
strument should  not  be  passed  more  than  once  or  twice 
a  week,  and  the  dilatation  of  the  passage  frequently 
requires  much  patience,  not  only  on  the  part  of  the 
patient,  but  of  the  surgeon  also. 

Should  the  obstruction  be  a  bony  one,  I  need  hardly 
say  we  are  not  likely  to  cure  it  with  the  probe ;  it  may 
then  be  necessai-y  to  destroy  the  lachrymal  sac,  and 
perhaps  to  remove  the  lachrymal  gland. 

Inflammation  of  the  Internal  Angle  of  the  Ete. — 
An  abscess  in  this  situation  "may  lead  to  the  erroneous 
supposition  that  the  sac  itself  is  involved  in  the  mis- 
chief."* That  such  cases  occur  is  certain,  for  we  see 
abscesses  form  and  burst  in  this  situation  without  the 
lachrymal  apparatus  being  in  any  way  compromised. 
In  instances  of  this  description,  the  abscess  comes  on 
without  any  symptoms  of  previous^  disease  of  the 
lachrymal  sac ;  the  inflammation  sets  in  suddenly,  and 
is  not  uncommonly  attended  with  erysipelas,  especially 
if  the  patient  is  in  a  weak  state  of  health.  The  eyehds 
become  much  swollen,  and  lachrymation  may  exist 
from  pressure  of  the  abscess  on  the  lachrymal  sac. 
After  a  few  days  suppuration  occurs,  and  the  abscess 
points ;  a  small  quantity  of  pus  escapes,  and  in  a  short 
time  all  traces  of  the  disease  disappear. 

Treatment.— In  the  early  stages  of  the  disease  we 
may  paint  the  skin  over  the  sac  with  a  strong  solution 
of  nitrate  of  silver.  Subsequently,  if  suppuration  has 
taken  place,  the  abscess  must  be  opened  and  poultices 
applied  till  pus  ceases  to  be  formed.  The  wound 
heals,  and  the  parts  speedily  return  to  then-  normal 
condition. 

Deficient  Secretion  of  Tears.— I  have  already 
noticed,  page  80,  some  of  the  diseases  to  which  the 
lachrymal  gland  is  liable ;  but  we  occasionally  meet 
with  cases  in  which,  without  any  apparent  cause,  the 
gland  ceases  to  secrete.  I  had  a  lady  under  my  care 
iome  time  ago,  who  never  knew  what  it  was  to  shed  a 
tear  •  she  was  unable  to  cry  because  the  lachrymal 


*  Lawi-ence  "  On  Diseases  of  the  Eye,"  p, 
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gland  never  secreted  any  tears.     In  this  case  the  Eyo  may  or 
patient  did  not  suffer  from  dryness  of  the  eye  or  other  ^® 
inconvenience,  as  is  sometimes  the  case  in  affections  of 
this  kind.    We  can  hardly  expect  to  be  able  to  rouse 
the  lachrymal  gland  to  action  under  these  circum- 
stances, but  we  may  be  able  to  relieve  the  symptoms 
of  dryness  to  wliich  it  occasionally  gives  rise,  by 
appljdng  a  dilute  solution  of  potash  to  the  eye  three  or 
four  times  a  day ;  a  few  drops  of  liquor  potassse  to  an  Potash 
ounce  of  water  will  be  about  the  strength  required, 

Epiphora  is  just  the  opposite  condition  to  the  above;  Ebiphoba. 
the  tears  are  secreted  in  such  large  quantities  that 
they  cannot  find  their  way  down  through  the  puncta, 
and  collecting  in  the  corner  of  the  eye,  they  overflow 
and  run  down  the  cheek.  There  is  no  fault  whatever  Excess  of 
with  the  lachrymal  passages,  but  simply  an  excess  of 
tears  formed  by  the  gland. 

Temporary  epiphora,  for  instance,  is  induced  by  the  if  tem- 
presence  of  a  foreign  body  on  the  surface  of  the  cornea,  porary, 
or  it  arises  from  irritation  in  some  other  part  of  the  ea™s°eT^ 
body — as,  for  instance,  from  intestinal  worms,  or  from 
teething.    As  a  general  rule,  it  is  to  these  exciting 
causes  we  must  direct  our  attention;  by  removing 
them  the  lachrymal  gland  will  resume  its  normal  func- 
tions, whereas  the  application  of  blisters  to  the  temple, 
and  all  local  remedies,  will  be  perfectly  futile. 

In  cases  of  a  more  ijermanent  kind,  where  our  en-  if  perma- 
deavours  have  failed  to  afford  reUef,  we  are  perfectly  nent,  re- 
justified  in  excising  the  lachrymal  gland.  The  watery 
eye,  on  the  one  hand,  is  a  constant  source  of  trouble 
to  the  patient,  and  on  the  other,  the  removal  of  the 
gland  is  attended  with  no  further  inconvenience  than 
that  caused  by  the  necessary  incisions.  These  will 
probably  heal  in  a  week  or  ten  days,  and  leave  the 
j)atient  quite  unconscious  of  his  loss,  except  under 
circumstances  of  emotional  disturbance  ;  and  this  defi- 
ciency of  tears  is  more  than  compensated  by  the  pre- 
vention of  their  overflow.  Nor  will  the  eye  be  left 
absolutely  dry,  for  although  the  lachrymal  gland  is 
removed,  a  considerable  quantity  of  watery  fluid  is 
still  secreted  by  the  subconjunctival  glands,  which 
keeps  the  mucous  membrane  moist,  independently  of 
the  secretion  from  the  lachrymal  gland. 

Lachrymal  Cysts  (Dacryops)  commence,  as  small  Tjaohrt- 
tumours  in  the  upper  and  outer  part  of  the  eyelid, 
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extending  backwards,  beneath  the  border  of  the  orbit, 
towards  the  lachrymal  gland.  "  If  the  lid  be  drawn 
up  on  to  the  brow,  and  pressure  be  simultaneously 
ajiplied  in  a  downward  and  inward  direction,  a  tense, 
elastic,  fluctuating  swelling  instantly  starts  out  be- 
tween the  eyeball  and  the  inner  surface  of  the  eyehd."* 
As  the  tumour  increases  in  size,  the  movements  of  the 
eye  become  restricted,  and  it  may  even  cause  exoph- 
thalmos. If  the  patient  cries,  the  tumour  suddenly 
enlarges ;  this  is  a  very  characteristic  feature  of  the 
affection. 

This  rare  form  of  disease,  as  Mr.  Hulke  states,  de- 
pends for  the  most  part  upon  obstruction  of  one  or 
more  of  the  lachrymal  ducts,  in  consequence  of  a  neg- 
lected abscess  or  wound  of  the  eyelid.  The  tears, 
being  prevented  from  escaping,  collect  behind  the 
point  of  stricture  and  cause  the  dilatation  of  the  duct 
above  described. 

Treatment. — An  opening  must,  if  possible,  be  made 
into  the  cyst  from  the  inner  surface  of  the  eyeUd,  the 
tears  can  then  pass  away  over  the  eye.  If  the  opening 
is  made  externally  through  the  skin  of  the  eyeUd,  a 
permanent  and  very  troublesome  fistula  may  result. 

Fistula  of  the  Lachrymal  Gland  occasionally 
form  as  the  result  of  an  abscess  or  injury  of  the  gland. 
A  fistulous  opening  leading  to  the  lachrymal  gland 
having  formed,  it  may  be  in  the  skin  of  the  upper 
eyelid,  a  clear  fluid  discharge  constantly  drains  away 
through  it  over  the  skin  of  the  lid ;  and  a  probe  may 
be  passed  through  the  fistula  in  the  du-ection  of  the 
lachrymal  gland.  In  a  case  of  this  kind,  it  is  advi- 
sable to  pass  a  probe  along  the  course  of  the  fistula, 
and  then,  having  everted  the  eyelid,  to  cut_  down 
through  the  conjunctiva  on  to  the  probe,  and  in  this 
way  create  another  fistulous  opening  on  the  palpebral 
conjunctiva,  so  as  to  conduct  the  lachrymal  secretion 
to  its  proper  destination.  The  actual  cautery  should 
then  be  applied  to  the  mouth  of  the  fistulous  opening 
on  the  outer  surface  of  the  eyehd,  in  the  hope  that  the 
inflammatory  action  thus  excited  may,  on  the  separa- 
tion of  the  little  slough  caused  by  the  cautery,  close 
the  external  fistula. 


*  Mr.  J.'W.  Hulke  on  Dacryops  Fistulosus :  Opii.  Hasp. 
Reports,  vol.  i.  p.  285. 


CHAPTEE  VI. 


DISEASES  OP  THE  SCLEROTIC. 

Hypercemia — Episcleritis — Ulceration — Sclero-clioroi- 
ditis  anterior —  Wounds  and  Injuries — Tumours. 

HTPEUJiMiA  OF  THE  ScLEEOTic. —  Wlien  describing  Hypee- 
tlie  anatomy  of  the  eye,  p.  4,  I  mentioned  that  the  •^•^i^- 
conjunctiva  is  supplied  with  a  superficial  and  deep  set 
of  vessels,  and  that  these  form  a  ring  of  anastomosis  [ 
round  the  circumference  of  the  cornea,  from  which 
vessels  are  given  ofi",  which  perforate  the  sclerotic  and 
anastomose  with  those  of  the  iris  and  choroid.  This 
latter  set  of  vessels  is  known  as  the  "  sclerotic  zone  of  The  "  scle- 
vessels,"  or  "the  arthritic  ring;"*  and  as  it  is  fre- "^"^"^ ^"''^ 
quently  made  apparent  by  congestion,  when  the  circu- 
lation in  the  internal  structures  of  the  eye  is  deranged, 
it  becomes  a  most  valuable  indication  of  the  vascular 
condition  of  the  intra-ocular  parts.     (See  Fig.  2,  ■ 
Plate  III.)  Unless,  however,  in  diseases  of  the  cornea, 
iris,  or  choroid,  the  congested  "  sclerotic  zone"  is  sel- 
dom or  never  seen  :  if,  therefore,  we  are  to  consider  the 
appearance  of  the  "  arthritic  ring"  as  an  indication  of 
hyperasmia  of  the  sclerotic,  we  must  admit  that  the  Denotes 
latter  pathological  condition  is  but  rarely  observed  in  intra-ocular 
practice,  except  as  a  complication-  of  alterations  in  the 
neighbouring  structures. 

The  importance  of  this  fact  can  hardly  be  too 


*  The  term,  "  arthritic  ring,"  has  been  applied  by  some  patho- 
logists to  a  narrow  white  ring  sometimes  seen  between  the 
cornea  and  the  vascular  zone,  and  which  was  formerly  supposed 
to  be  characteristic  of  rheumatic  or  "arthritic"  inflammation. 
This  is,  however,  not  the  case,  nor  has  the  appearance  any 
diagnostic  value. 
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stronglj  insisted  on.  From  a  large  observation  of 
cases,  1  can  safely  say  I  know  of  no  symptom  in  dis- 
eases of  the  eye  more  commonly  overlooked  or  misun- 
derstood .than  that  of  the  sclerotic  zone  of  vessels. 
Cases  are  constantly  sent  to  me  as  suffering  from  scle- 
rotitis, or  keratitis,  whereas  the  real  seat  of  the  disease 
is  either  in  the  iris  or  choroid. 

In  all  doubtful  cases  of  the  kind,  it  is  extremely 
desirable  to  apply  atropine  to  the  eye,  and  watch  its 
action  on  the  pupil,  which  will  frequently  be  found  to 
dilate  irregularly,  from  the  presence  of  synechia,  the 
result  of  iritis,  and  if  so,  all  difficulty  in  the  diagnosis 
will  be  cleared  up.  The  atropine  can  do  no  harm, 
even  supj)osing  the  condition  to  arise  from  some  other 
affection  of  the  eye,  and  as  a  test  of  the  participation 
of  the  iris  and  choroid  in  the  disease,  it  is  invaluable, 
especially  to  those  who  are  not  in  the  constant 
habit  of  examining  patients  suffering  from  diseases  of 
the  eye. 

Episcleritis. — "We  occasionally  meet  with  cases  in 
which  parenchymatous  formations  of  a  limited  charac- 
ter take  their  rise  in  the  sclerotic.  A  patient  affected 
in  this  way  presents  himself  to  us  with  a  dusky-red 
or  reddish-yellow  elevated  spot  in  the  sclerotic,  pro- 
bably as  large  as  a  split  pea  or  bean,  usually  situated 
on  the  inner  or  outer  side  of  the  globe,  near  the  edge 
of  the  cornea.  There  is  generally  some  slight  conjunc- 
tivitis over  and  around  this  little  nodule  in  the  scle- 
rotic. The  patient  seldom  complains  of  paia  or  incon- 
venience beyond  a  slight  stiffness  in  the  movements  of 
the  eyeball.  The  protuberance  feels  hard,  precisely  as 
if  a  small  fibrous  tumour  were  growing  from  the  scle- 
rotic ;  the  ]3art  is  vascular,  but  the  rest  of  the  eye  may 
be  perfectly  healthy. 

Many  of  these  cases  may  be  traced  to  a  syphilitic 
taint,  the  hypergenetic  process  in  the  sclerotic  result- 
ing in  the  formation  of  a  gummy  tumour  of  small  size, 
pursuing  the  same  course  as  similar  gro-\vths  do  in 
other  parts  of  the  body. 

The  jarogress  of  the  affection  is  very  slow,  often  last- 
ing for  several  months ;  but  it  has  a  natural  tendency 
to  recovery,  and  will  in  time  disappear,  unless  stimu- 
lated to  increased  growth  by  the  injudicious  application 
of  caustics  and  similar  agents  to  its  surface. 

Treatment. — The  eye  should  be  kept  at  rest  with  a 
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pad  and  bandage,  and,  as  a  general  rule,  iodide  of  iodide  of 
potassium  combined  with  bichloride  of  mercury,  and  a  mercury, 
generous  dietary,  will  hasten  the  removal  of  these 
parenchymatous  growths.    Local  applications  are  cal- No  local  ap- 
culated,  as  a  general  rule,  to  do  more  harm  than  good :  pueatioa. 
but  in  instances   of   episcleritis  not  preceded  by 
syphilis,  a  lotion  composed  of  chloride  of  zinc  gr.  ^, 
water  3],  may  with  advantage  be  dropped  into  the  eye 
twice  a  day. 

Ulceration  of  the  Sclerotic. — Mr.  Bowman  has  Ulcera- 
described  a  peculiar  form  of  this  affection  as  "  small,  gg^^"^^^^^ 
intractable  ulcers  of  the  sclerotic,"*  and  I  have  lately 
met  with  a  case  of  almost  precisely  similar  kind.  The 
patient  was  in  bad  health,  the  ulcers  occurred  in  suc- 
cession in  both  eyes,  and  were  situated  near  the  cornea; 
they  looked  as  though  a  small  piece  of  the  sclerotic 
had  been  punched  out ;  and  in  the  right  eye  they 
extended  so  deeply  into  the  sclerotic,  that  ultimately  it 
was  perforated.  The  disease  was  of  a  most  obstinate 
nature,  and  the  patient  suffered  considerably  from  pain 
in  the  eyes,  intolerance  of  Hght,  and  profuse  lachry- 
mation. 

Sclero-Choroiditis  Anterior. — By  this  term  is  Sclbbo- 
understood  an  affection  of  a  limited  portion  of  the 
choroid  and  sclerotic  tunics,  which  may  or  may  not  be 
inflammatory  in  its  origin,  but  which  results  in  the 
adhesion,  wasting,  discoloration,  and  ultimate  bulging 
of  the  parts  from  intra-ocular  pressure.  Sclero-cho- 
roiditis  anterior  is  said  to  be  "  partial,"  when  only  a 
portion  of  the  sclerotic  between  the  cornea  and  equator 
of  the  eye  is  involved  ;  it  is  "complete"  when  the 
whole  circumference  of  the  globe  is  involved,  the  dis- 
eased action  being  in  by  far  the  majority  of  cases  con- 
fined to  the  region  of  the  ciliaiy  body  and  processes. 
In  the  complete  form  of  the  disease,  the  sclerotic  is  Thinning 
extensively  degenerated,  and  at  the  same  time  the  and  bulging 
intra-ocular  pressure'is  increased,  so  that  the  anterior  of  sclerotic, 
part  of  the  globe  is  forced  forwards,  the  diseased  scle- 
rotic yielding  before  the  increasing  tension  of  the  globe ; 
the  front  of  the  eye  thus  becomes  forced  more  or  less 
from  the  orbit,  projecting,  it  may  be,  so  far  forwards  as 


•  Bowman,  "Parts  concerned  in  Operations  on  the  Eye," 
Appendix,  p.  109. 
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to  interfere  with  the  closure  of  the  eyelids.  Some 
greatly  dilated  ciliary  vessels  appear  on  the  surface  of 
the  projecting  sclerotic,  or  Staphyloma  as  it  is  called 

Sclero- choroiditis  anterior  may  arise  from  one  of 
three  distinct  causes:— Ist,  From  primary  degenerative 
changes,  involving  the  vessels  and  fibrous  tissue  of  the 
parts,  including  the  sclerotic ;  2nd,  From  inflammation 
of  the  ciliary  body,  a  portion  of  its  structure  being 
destroyed.  In  this  case  the  sclerotic  in  the  immediate 
vicinity  not  only  suffers  directly  from  the  effects  of 
inflammation,  but  also  from  a  diminished  supply  of 
nutriment  and  secondary  degeneration,  in  consequence 
of  the  disease  of  the  ciliary  body;  fatty  degeneration 
occurs,  it  gradually  yields  to  the  iutra-ocular  pressure, 
and  a  staphyloma  results.  3rd,  Sclero-choroiditis  may 
arise  from  the  effects  of  an  incised  wound  over  the 
region  of  the  cihary  body. 

1.  In  the  first  class  of  cases  there  are  no  prominent 
symptoms  to  mark  the  advent  or  progress  of  the  dis- 
ease;* the  structural  changes  are  gradually  esta- 
blished, probably  commencing  with  disease  of  the 
choroidal  vessels  of  the  part,  upon  which  fatty  dege- 
neration of  the  dependent  tissues  suiaervenes.  These 
become  disintegrated  and  removed,  with  the  excep- 
tion of  the  pigment  cells,  which  seem  to  resist  these 
changes,  and  are  left  isolated  and  adherent  to  the 
sclerotic. 

I  before  mentioned  that  the  sclerotic  is  mainly  de- 
pendent upon  the  vessels  of  the  choroid  for  its  nourish- 
ment; as,  therefore,  these  changes  progress  in  the 
ciliary  body,  the  sclerotic  covering 
the  part  ceases  to  obtain  sufficient 
nutrient  material  to  maintain  it  in 
a  healthy  state ;  fatty  degenera- 
tion occurs,  and  the  diseased  ijor- 
tion  of  the  sclerotic,  being  no 
longer  able  to  resist  the  intra- 
ocular pressure,  gradually  yields 
to  it,  and  bulging  outwards,  forms 
a  protuberance  over  the  region  of 
the  ciliary  body  (Fig.  20).  The  size  of  the  tumour  of 
course  depends  upon  the  extent  of  the  degenerative 
changes  that  have  taken  place. 


Pig.  20. 


♦  "Maladies  des  Yeux,''  par  M.  Wecker,  vol.  i.  p.  246. 
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A  staphyloma  of  the  sclerotic  thus  formed  is  of  ^  Da|^k_^.^^ 
dark  bluish  colour,  often  almost  black,  on  account  ot  p^otube- 
the  pigment  cells  of  the  ciliary  body  havmg  become  ranee, 
intimately  attached  to  its  inner  surface,  and  their 
colour  being  seen  through  the  attenuated  sclerotic. 
This  form  of  disease  often  makes  but  very  slow  pro- 
gress, and  may  become  stationary  at  any  period  ot  the  Progress 
patient's  life;  but  if  hritation  and  congestion  are  or^ 
excited  in  the  neighbouring   structures,  the  parts 
already  prone  to  disease  undergo  further  changes,  and 
a  considerable  portion  of  the  ciHary  body,  and  ot  the 
sclerotic  covering  it,  may  become  involved  m  the  morbid 
action.    In  this  case  the  nutrition  of  the  vitreous  and  vnreous 
lens  is  apt  to  suffer,  the  former  becoming  fluid  and  degenerate, 
flocculent,  the  latter  more  or  less  opaque,  so  as  greatly 
to  interfere  with  the  perfection  of  vision.    Under  more 
favourable  circumstances,  these  cases,  of  what  may  be 
called  degenerative  sclero-choroiditis  anterior,  do  not 
materially  damage  the  patient's  sight. 

2.  In  instances  of  sclero-choroiditis  anterior,  _  ori-  ^^^f^'"^' 
ginating  in  inflammation  of  the  ciliary  body,  precisely  ™^ 
the  same  pathological  changes  ultimately  ensue,  and 
result,  as  in  the  previous  variety,  in  the  formation  of  a 
staphyloma.    The  early  symptoms,  however,  are  those  Begins  as 
of  irido-choroiditis ;  the  congested  sclerotic  zone  of 
vessels  exists,  -indicating  abnormalities  in  the  intra- 
ocular cii'culation ;  there  is  pain  in  the  eye,  increased 
on  pressure  over  the  inflamed  ciliary  body,  and  in- 
tolerance of  light ;  haziness  of  vision  from  opacity 
of  the  vitreous  follows ;  and  there  is  marked  increase 
of  tension  of  the  eyeball.   These  symptoms  often  run  a 
subacute  course ;  but  from  effusion  taking  place  into 
the  part,  the  choroid  is  apt  to  be  torn  away  from  the 
sclerotic ;  or  from  damage  done  to  its  vessels  during  Secondary 
the  inflammation,  degenerative  changes  often  j)rogress  tion  of'^" 
rapidly  in  the  latter  structure,  and  as  I  have  above  sclerotic, 
described,  in  cases  not  originating  in  inflammation,  it 
gradually  yields  to  the  intra-ocular  pressure,  and  a 
staphyloma  occurs.    This  bulging  of  the  sclerotic  may  Staphy- 
be  of  very  considerable  size,  so  much  so  as  ultimately 
to  project  forwards  between  the  eyehds  and  impede 
their  movements,  or  even  prevent  their  closing.  In 
instances  of  this  kind  the  retina  may  become  detached, 
and  the  eye  in  all  probability  totally  destroyed.    On  Sight  may 
the  other  hand,  if  the  staphyloma  does  not  reach  any 
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very  considerable  size,  and  a  sufficient  quantity  of 
healthy  choroid  is  left  to  supply  nourishment  to  the 
vitreous  and  lens,  the  patient  may  retain  a  very  fair 
amount  of  vision  for  a  time ;  but  in  too  many  cases  of 
this  description  exacerbations  of  the  disease  occur, 
ending  in  destruction  of  the  eye. 

3.  In  instances  of  wounds  dividing  the  sclerotic  over 
the  ciliary  region,  a  hernia  of  a  portion  of  the  ciUary 
body  may  take  place  through  the  incision,  and  unless 
the  case  is  speedily  brought  under  treatment,  the 
intra-ocular  pressure  not  only  forces  the  edges  of  the 
wound  apart,  but  protrudes  more  of  the  ciliary  process 
through  it.  This  extruded  portion  becomes,  in  the 
course  of  time,  covered  by  fibrous  tissue,  so  that  a  sta- 
phyloma is  formed,  the  inner  surface  of  which  is  lined 
by  the  remains  of  the  ciliary  body  or  choroid,  according 
to  the  position  of  the  original  wound.  In  consequence 
of  the  irritation  and  stretching  to  which  the  parts  are 
exposed,  subacute  inflammation  is  established,  and 
progressive  degenerative  changes,  such  as  I  have  al- 
ready described  in  other  cases,  set  in;  more  of  the 
sclerotic  may,  in  this  way,  be  involved,  until  at  last  a 
very  large  staphyloma  is  formed. 

In  instances  of  tliis  descrii5tion,  unfortunately,  the 
damage  is  not  confined  to  one  eye — the  irritatiou  is 
too  frequently  propagated  from  the  injiired  eye  to  the 
sound  one,  and  unless  the  source  of  irritation  is  re- 
moved, the  patient  will  very  probably  lose  his  sight 
altogether.  ^ 

From  whatever  cause  a  staphyloma  of  the  sclerotic 
may  arise,  it  follows,  if  the  protrusion  be  a  large  one, 
surrounding  perhajps  the  whole  or  a  greater  part  of 
the  circumference  of  the  eye,  that  extensive  changes 
must  occur  within  the  globe.  Hence  we  notice 
in  cases  of  this  kind  that  the  iris  becomes  altered 
in  colour,  the  lens  often  opaque  and  more  or  less 
dislocated,  the  vitreous  watery,  and  the  depth  of  the 
anterior  chamber  is  greatly  increased.  In  fact  the  eye 
thus  affected  becomes  almost  completely  disorganized. 

Treatment. — In  the  degenerative  form  of  sclero- 
choroiditis  anterior,  but  little  can  be  done  to  cure  the 
essential  disease,  which  often  depends  upon  a  scrofulous 
or  lymphatic  diathesis.  Much  may  be  effected,  how- 
ever, in  the  way  of  preserving  the  eye  from  further 
damage,  by  warning  the  patient  of  the  danger  he  runs 
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from  oyer-exei-ting  it,  and  of  tlie  necessity  there  is  for  Rest  and 
protectiag  it  from  external  injury  and  from  the  glare  protect  the 
of  the  sun,  and,  in  fact,  of  taking  all  possible  care  of 
the  diseased  organ.  In  this  way  the  structural  changes 
may  be  prevented  from  making  further  progress,  espe- 
cially if  at  the  same  time  the  patient's  general  health  improve 
and  nutrition  can  be  improved  by  a  change  of  circum-  general 
stances  and  appropriate  regimen.    Any  depressing  in- 
fluences  are  likely  to  tell  upon  the  weak  point,  and  as 
surely  the  sclero-choroiditis  will  then  advance  steadily 
onwards. 

If  the  affection  depends  upon  inflammation,  our  Subdne 
treatment  must  be  mainly  directed  towards  the  mitiga-  inflamma- 
tion of  the  primary  cause  of  the  disease.    For  further 
details  on  this  subject,  I  would  refer  to  the  chapter  on 
irido-choroiditis.  When  once  a-  staphyloma  has  formed, 
the  eye  will  reqmre  every  care  and  attention,  on  the 
part  of  both  surgeon  and  patient,  in  order  to  prevent  a 
recurrence  of  the  inflammatory  action  and  an  increase 
of  the  staphyloma.  If,  in  instances  of  this  description, 
the  staphyloma  is  of  very  considerable  size,  and  the 
sight  of  the  eye  destroyed,  there  can  be  no  two  opinions 
as  to  the  propriety  of  excising  the  anterior  part  at  thef 
least  of  the  diseased  eyeball  (abscission).  If  this  is  not  expedient, 
done,  the  ii-ritation  going  on  in  the  part  may  very  pro- 
bably lead  to  sympathetic  irritation  in  the  other  eye, 
while  its  removal  will  save  the  patient  much  annoy- 
ance and  inconvenience. 

In  the  third  class  of  cases,  if  the  wound  of  the  scle-  if  trau- 
rotic  IS  of  recent  origin,  and  a  portion  of  the  cihary  matic, 
body  is  protruding  through  the  wound,  it  is  advisable 
to  put  the  patient  under  the  influence  of  chloroform, 
and  a  Weiss's  stop-speculum  having  been  adjusted  the 
extruded  choroid  is  to  be  snipped  off,  and  the  sclerotic  prX'sion 
edges  of  the  wound  carefully  brought  together,  and  close  by  ' 
retained  m  apposition  with  a  fine  suture.    The  eyelids  ™tures. 
should  subsequently  be  closed,  and  the  eye  kept  at 
rest  with  a  pad  and  bandage.  We  may  possibly  in  this 
way  prevent  the  formation  of  a  staphyloma,  and  the 
sclero-choroiditis  attending  it. 

If  the  case  when  first  brought  to  our  notice,  be  Except  in 
ot  long  stanamg,  it  will  be  well  not  to  interfere,  old  cases, 
provided  the  staphyloma  is  of  no  great  size,  and  the 
patient  retains  some  amount  of  sight.    But  if  the 
vision  IS  destroyed,  and  the  staphyloma  is  a  large 
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one,  the  sooner  abscission  of  tlie  eyeball  is  perfoi-med 

the  better.  . 

Another  consideration  must  also  gnide  our  practice 
in  sucli  cases.  Sympathetic  irido-choroiditis,  as  I  have 
elsewhere  explained,  is  a  most  insidious  and  dangerous 
form  of  disease,  and  is  what  we  have  most  reason  to 
fear  in  cases  of  sclero-choroiditis  arising  from  wounds 
of  the  sclerotic.  I  have  no  hesitation,  therefore,  in 
saying,  that  supposing  the  sight _  of  the  injured  eye 
is  partially  retained,  but  the  vision  of  the  sound 
eye  gradually  becomes  impaired,  or  symptoms  of  irri- 
tation in  the  cornea  or  deeper  structures  make  their 
appearance,  extirpation  or  abscission  ot  the  injured 
oi-Un  must  be  insisted  on  at  once;  any  delay,  under 
these  circumstances,  may  end  m  total  loss  of  sight 
in  both  eyes.  On  the  other  hand,  by  removing  the 
diseased  eye  in  time,  we  may  reasonably  hope  to  stop 
the  further  progress  of  the  malady  m  the  sound  one 
the  effects  of  which  we  shaU  never  be  able  to  cure  it 
allowed  to  run  its  course. 

Wounds  ot  the  Sclekotic- Incised  wounds  of  the 
sclerotic  are  by  no  means  of  coinmon  occurrence  the 
nart  being  so  well  protected  by  the  bony  walls  of  the 
S  When  an  injury  of  the  kmd  does  occur  we 
seldom  see  a  hernia  of  the  choroid  as  in  the  case  of  the 
cihaiT  body)  on  account  of  the  mtmiate  nature  of  the 
connexion  that  exists  between  the  choroid  and  the 
scLotic.  The  retina,  however  under  these  circum- 
stances is  generally  torn  through,  and  a  portion  of  the 
^teouB  escapes  ;  the  torn  edges  of  the  retina  are  apt 
S  get  entangled  in  the  wound,  and  as  the  latter  cica- 
trizes and  contracts,  the  retina  is  dragged  from  its 
attachments  to  the  choroid,  and  the  patient's  sight  is 

•^tStely  saw  an  instance  of  the  kind  in  a  lad  who  had 
hppn  struck  by  a  piece  of  percussion-cap  on  the  outer 
mrt  of  the  ;  the  sclerotic  had  been  torn  open,  and 
fhrwonnd  hid  subsequently  cicatezed  At  the  time 
tne  wo^V^,  some  few  months  after  the  accident,  the 
l::iiv?-l7iZZ^  but  on  dilating  the  pupil  w^th 
found  that  the  -tina^^^^^^^^^^^^  ^ 
^i^rbtLlfbe^'drawn  into  that  situa- 
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tion  in  the  way  I  have  described.  The  sight  of  the  eye 
was  of  course  completely  destroyed. 
.  As  I  have  mentioned  in  a  preceding  page  (157),  we 
should  if  possible  bring  the  edges  of  an  incised  wound 
in  the  sclerotic  together  with  fine  sutures  as  soon  as 
possible  after  the  injury,  especially  if  the  wound  is  not 
a  large  one,  and  no  very  considerable  portion  of  the 
contents  of  the  globe  have  escaped. 

EuPTURE  OP  THE  ScLEROTic— This  accident  may  EuPTtrRE 
occm-  from  a  direct  blow  on  the  eye,  inflicted  with  a  "'^  ^'^i-^- 
blunt  instrument,  or  the  closed  fist,  or  from  a  fall.  In 
cases  of  this  description,  the  sclerotic  is  most  commonly 
burst  open  at  its  upper  or  inner  part,  near  the  margin 
of  the  cornea,  or  between  the  cornea  and  the  insertion 
of  the  recti  muscles. 

A  blow  on  the  eye,  sufficiently  severe  to  rupture  the 
sclerotic,  necessarily  affects  the  other  structures  con- 
tained in  the  eyeball,  and  at  the  instant  when  the  scle- 
rotic bursts  open,  the  lens  is  usually  forced  out  through  Escape  of 
the  wound,  dragging  the  iris,  and  often  a  portion  of  l'°d'vitre- 
the  choroid,  _  away  with  it.    The  vitreous  may  also  ous. 
escape,  and,  in  fact,  the  eye  too  often  collapses,  and  is 
totally  lost.*    In  less  severe  cases  the  retina  may  be 
detached  from  the  effects  of  the  concussion,  or  from  Retina 
the  bursting  of  some  of  the  choroidal  vessels,  and  the  "detached. 
ha3morrhage  which  then  takes  place  behind  it.    Under  Hsraor- 
these  circumstances,  the  anterior  and  vitreous  cham-  r^iage. 
bers  may  become  filled  with  blood,  and  it  will  be  impos- 
sible to  ascertain  exactly  the  lesions  that  have  taken 
place  in  the  fundus  of  the  eye  until  the  blood  has 
become  absorbed. 

Simple  Contusions  of  the  sclerotic,  apparently  of  a  Coktu- 
trivial  nature,  are  at  times  followed  by  remarkable 
changes  in  the  vitreous.    Probably,  the  circumstance 
ot  the  injury  is  forgotten,  and  the  patient  consults  the 
practitioner  for  gradual  loss  of  sight,  usuaUy  complain- 
ing also  of  dark  objects  waving  about  before  the  field 
of  vision.    On  examining  the  eye  with  the  ophthalmo- 
scope, we  shall  find  that  the  vitreous  is  fluid,  and  small  Vitreous 
brown  or  black  specks  maybe  seen  floating  about  in  it 
It  IS  evident  that  in  these  cases  the  vitreous  body  has  ''""'^ 

*  See  several  cases  reported  by  Mr.  Hulke:  Ophthalmic  Hos- 
pital  Reports,  vol.  i.  p.  292. 
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gradually  lost  its  consistency,  in  consequence  of  some 
impairment  in  its  nutrition,  determined  by  the  blow ; 
and  the  retina,  having  lost  its  normal  support,  is  in 
danger  of  becoming  detached,  and  the  patient's  sight 
destroyed. 

Prognosis. — The  prognosis  to  be  formed  in  instances 
of  severe  wounds  or  injuries  of  the  sclerotic,  is,  as  a 
general  rule,  very  unsatisfactory.  Even  in  slight  cases, 
complications  such  as  I  have  above  indicated,  consist- 
ing of  detachment  of  the  retina,  or  degeneration  of  the 
vitreous,  may  occur,  and  damage  the  sight.  Lastly, 
injuries  of  this  description  are  likely  to  involve  the 
choroid,  entailing  remote  iU  consequences,  as  I  shall 
subsequently  explain  when  speaking  of  diseases  of  that 
structure. 

Treatment. — In  a  case  of  rupture,  if  no  great  amount 
of  the  vitreous  has  escaped  from  the  wound,  its  edges 
must  be  brought  together  by  means  of  fine  sutures,  and 
the  eye  kept  at  rest  till  the  wound  has  healed.  But  if 
the  lens  and  a  considerable  portion  of  the  vitreous  have 
escaped  through  the  opening  in  the  sclerotic,  it  will 
be  well  to  allow  the  globe  to  collapse,  the  eye  being,  of 
coixrse,  irrecoverably  lost.  Unfortunately  the  mischief 
does  not  stop  here,  for  sympathetic  irritation  is  not 
uncommonly  set  up  in  the  other  eye,  requiring  the  re- 
moval of  the  injured  organ.  It  will  always  be  a  matter 
for  consideration,  therefore,  if  it  may_  not  be  as  well  to 
excise  the  globe  as  soon  after  the  accident  as  possible ; 
and  I  think  that  among  the  lower  classes  this  step  will 
generally  be  advisable,  supposing,  of  course,  that  the 
eye  has  collapsed  and  been  lost.  Any  attempt  to  pre- 
serve the  stump  of  the  eye,  as  a  support  for  an  artificial 
one,  will  be  useless  among  the  poor,  for  these  people 
would  find  an  ornament  of  this  description  more  trouble 
than  it  was  worth.  Among  the  upper  classes,  on  the 
contrary,  where  time  is  less  important,  and  ornamen- 
tation a  thing  to  be  considered,  we  may  allow  of  some 
delay  before  removing  the  remains  of  the  injured  eye; 
and  if  no  symptoms  of  sympathetic  irritation  arise  in 
the  other,  the  collapsed  globe  will  form  an  admirable 
support  on  which  to  rest  an  artificial  eye. 

Tumours  op  the  Sclerotic. — Morbid  growths,  whe- 
ther cancerous  or  otherwise,  rarely  commence  in  the 
sclerotic,  though  doubtless  this  structure  is  frequently 
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involved  in  tumours  springing  from  tlie  choroid  within, 
or  from  the  tissues  contained  in  the  orbit  without. 
Mackenzie  mentions  several  cases  of   sarcomatous  ^i^^o- 
tumours  growing  from  the  sclerotic ;  he  says  they 
most  commonly  occur  amongst  scrofulous  subjects.  In  scrofu- 
The  tumours  are  sometimes  single,   sometimes  in 
clusters ;  they  may  be  soft  or  hard,  vascular  or  non-  ' 
vascular.    The  tendency  of  these  morbid  growths  is  Tendency 
to  disappear  by  progressive  ulceration ;  but  the  morbid  "Icera- 
process  is  apt  to  result  in  perforation  of  the  sclerotic, 
and  the  eye  then  becomes  atrophied  and  destroyed. 

Mackenzie  says  these  fibro-plastic  tumours  present 
themselves  most  frequently  on  the  temporal  side  of  the 
eyeball,  and  at  first  are  of  a  whitish  colour.  Their  dis- 
position is  to  spread  and  involve  the  parts  around  them 
as  they  ulcerate.* 

A  few  rare  cases  are  on  record  in  which  melanosis  Melanotic, 
has  attacked  the  sclerotic,  springing  from  its  external 
surface,  and  not  mvolvmg,  at  least  for  some  time,  the 
other  structures  contained  within  the  orbit,  f 


*  Mackenzie  "On  Diseases  of  the  Eye,"  4th  edit  p  703 
t  Mr.  Poland  on  Protrusion  of  the  Eyeball:  Ophthalmic  Hospital 
Reports,  vol.  i.  p.  171,  where  two  such  cases  are  referred  to 
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CONJUNCTIVITIS. 

We  may  now  proceed  to  study  the  diseases  of  the  con- 
junctiva, and  as  tliey  will  constitute  by  far  the  larger 
portion  of  the  "  eye  cases"  we  shall  meet  with  in  prac- 
tice, they  demand  a  careful  consideration.  _  I  propose 
describing  the  various  forms  of  conjunctivitis  under  the 
following  heads:— Hypera3mia,  Muco-puruleut,  Puru- 
lent, Diphtheritic,  Granular,  and  Pustular  Conjunc- 
tivitis. 

It  is  difficult,  in  the  first  three  of  these  affections,  to 
draw  a  line  of  demarcation  between  the  commencement 
of  one  form  of  disease  and  the  termination  of  that  pre- 
ceding it;  thus,  muco-purulent  conjunctivitis  is  always 
preceded  by  hyperjemia,  and  purulent  conjunctivitis  by 
both  hyperemia,  and  muco-purulent  conjunctivitis ;  yet, 
practically,  the  distinction  will  be  found  both  natural 
and  useful.  The  symptoms  of  diphtheritic,  granular, 
and  pustular  conjunctivitis  are  sufficiently  well  marked 
to  distinguish  them  from  one  another,  and  also  from 
the  first  named  affections  of  the  conjunctiva. 

The  discharge  from  the  eye  of  a  patient  suffering 
from  purulent  conjunctivitis  will,  in  the  great  majority 
of  cases,  if  inoculated  into  the  healthy  conjunctiva, 
induce  a  like  form  of  disease  ;  stiU,  this  sequence  is  not 
so  invariable  as  is  generally  supposed;  lor  instance, 
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the  pus  fi'om  the  eye  of  a  patient  affected  with  purulent 
conjunctivitis  may  excite  the  diphtheritic  form  of  disease, 
if  introduced  into  the  eye  of  a  person  already  predis- 
posed to  diphtheria.*  It  is  consequently  impossible 
to  predict,  with  absolute  certainty,  the  form  of  conjunc- 
tivitis from  which  a  patient  may  suffer,  although  ex- 
posed to  a  specific  contagion ;  and  it  behoves  us,  there- 
fore, to  watch  the  invasion  of  the  disease  in  each 
mstance  ;  for  upon  an  accurate'  diagnosis,  and  a  well- 
selected  plan  of  treatment  at  this  stage,  the  issue  of 
the  case  often  depends,  and  the  remedies  to  be  employed 
m  one  set  of  cases  are  often  absolutely  injurious  in 
another,  as,  for  example,  in  purulent  and  diphtheritic 
conjunctivitis. 

I  need  hardly  remark,  that  "healthy  pus"  as  it  is  "Healthy- 
called,  that,  for  instance,  which  is  generated  during  P"^  innocu- 
the  repair  of  a  wound,  or  from  a  simple  abscess,  al- 
though  the  conjunctiva  be  carefuUy  inoculated  with  it 
cannot  excite  inflammation.    The  nature  of  healthy 
pus,  as  distinguished  from  that  which  is  capable  of 
propagating  disease,  by  contagion,  is  one  of  the  many 
pathological  problems  yet  to  be  solved ;  but  the  spread 
ot  the  various  forms  of  conjunctivitis  by  this  means  is 
an  established  fact,  and  the  contagious  nature  of  all 
forms  of  conjunctivitis,  attended  with  a  purulent  dis- 
chai-ge,  should  lead  us  to  separate  the  affected  from 
tiie  healthy  portion  of  the  community. 

,4  Remarkable  instance  of  the  melancholy  results  Egyptian 
which  follow  a  neglect  of  this  rule,  is  to  be  found  in  the  op^^lial- 
case  of  the  purulent  form  of  the  disease,  which  is  seen 
m  Ji^gypt  at  the  present  day  ;  this  affection  of  the  eye 
bemgthere  endemic,  and  propagated  from  one  individual 
to  another,  and  from  generation  to  generation.    It  is  Glare  of 
commonly  asserted  that  the  glare  of  the  sun,  and  the  sun  Lt  the 
presence  of  numerous  particles  of  sand  in  the  atmo-  ^^«^°tial 
sphere,  are  concomitant,  if  not  the  principal  causes  of 
the  disease  among  the  lower  classes  in  Eevpt-  bat 
this  theory  can  hardly  hold  good,  for  in  parts  of  India 
the  people  are  subject  to  the  same  influences,  and  vet 

c&ir^^*  ^^^^P^--  P-l-t 

With  regard  to  the  diphtheritic  form  of  the  disease  Diphthe- 
it  IS  rare  to  meet  with  a  case  among  the  natives  -  it  is 

  '  junctivitia. 

•  "Maladies  des  Yeux,"  par  M.  Wecker,  vol.  i.  p.  32 
M  2 


164 


DISEASES  OF  THE  CONJUNCTIVA. 


nevertlieless  necessary  to  be  prepared  for  its  advent, 
as,  in  all  probability,  instances  of  tbe  kind  will  occur 
more  frequently  in  the  course  of  time,  for  diphtheria 
doubtless  exists  here,  although  not  to  the  same  extent 
as  in  Etirope. 

Granular  As  to  the  much,  disputed  question  of  the  pathology 
conjuucti-  of  granular  conjunctivitis,  I  may  here  remark  that  the 
disease  consists  essentially  in  neoplastic  formations, 
and  arises  from  the  'proliferation  of  the  connective- 
tissue  corpuscles  of  the  conjunctiva;  and  that  the 
swollen  and  hypertrophied  state  of  the  villi  of  the 
mucous  membrane,  generally  met  with,  but  by  no 
means  characteristic  of  this  form  of  disease,  is  an  inci- 
dental and  comparatively  unimportant  feature.  _  The 
enlarged  papillae  are  to  be  carefully  distinguished 
from  the  neoplastic  growths,  which  induce  the  phe- 
nomena characteristic  of  granular  conjunctivitis.  No 
doubt  the  word  "  granular"  has  given  rise  to  a  confu- 
sion of  ideas ;  for,  in  the  first  place,  mere  hypertrophy 
of  the  papillary  tissue,  which  is  common  to  various 
forms  of  conjunctivitis,  occasions»^/raK?iZrtr  appearance; 
and  secondly,  the  term  is  suggestive  of  "granula- 
tions ;"  but,  as  I  shall  subsequently  explain,  the  neo- 
plastic growths  of  granular  conjunctivitis  are  more 
nearly  allied  to  tubercle  than  to  granulations. 
Other  X  shall  give  no  special  description  of  the  purulent 

forms.  conjunctivitis  of  infants,  or  of  gonorrhoeal  conjuncti- 
vitis ;  these  may  well  be  included  under  the  general 
head  of  purulent  conjunctivitis ;  and  it  seems  to  me 
simply  complicating  a  rather  difficult  subject,  to  split 
it  up  into  unnecessary  subdivisions.  And  so  again 
with  regard  to  the  exanthematous  forms  of  the  dis- 
ease—those, namely,  which  are  often  met  with  during 
the  progress  of  measles,  scarlatina,  or  small-pox— they 
are  to  be  treated  upon  exactly  the  same  pi-inciples  as 
ordinary  hyperasmia,  or  muco-purulent  conjunctivitis. 
The  so-called  catarrhal  conjunctivitis,  in  its  milder 
forms,  is  described  under  the  heading  of  hyperajmia 
of  the  conjunctiva ;  in  more  severe  cases  the  disease 
assumes  the  characters  of  muco-purulent  conjunc- 
tivitis. 


MIA. 


HYJ'EK.^iMiA  OF  THE  CONJUNCTIVA,  simple  coiijunc- 
tivitis,  or  ophthalmia,  as  it  is  frequently  called,  may 
be.easily  recognised  by  the  following  appearances  ot 
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the  parts,  and  by  the  symptoms  to  which  they  give 
rise. 

I  have  already  described  the  healthy  conjunctiva  as  Appear- 
a  transparent  tissue,  through  which  the  white  and  ^i<;e  of  t'»e 
glistening  sclerotic  may  be  seen ;  on  everting  either 
the  upper  or  lower  lid,  a  number  of  small  reddish  bands 
or  streaks  may  be  traced  beneath  the  conjunctiva,  ex- 
tending perpendicularly  backwards  from  the  margin  of 
the  lids ;  they  mark  the  position  of  the  Meibomian  Meibomian 
glands,  and  as  they  are  situated  beneath  the  mucous  glands 
membrane,  it  follows  that  if  the  conjunctiva  is  con-  ^■<i'ien. 
gested,  these  glands  will  be  more  or  less  concealed. 

In  hypertemia  we  shall  notice,  on  everting  the  lids, 
that  the  palpebral  conjunctiva  is  not  only  injected.  Palpebral 
but  that  its  surface  is  no  longer  smooth.    (Fig.  1,  andVo^ugh- 
Plate  II.)    This  arises  from  two  causes,— first,  that  its 
villi  become  prominent  from  the  turgid  state  of  the 
vessels  which  they^  contain ;  and  secondly,  its  glands 
are  thrown  into  increased  activity,  and  become  en- 
larged ;  these,  together  with  the  swollen  villi,  give  the  villi 
mucous  membrane  a  rough  appearance,  particularly  turgid, 
on  the  tarso-orbital  fold,   which  is   also  somewhat  f^^"*^^ 
swollen  from  the  serous  effusion  poured  out  into  its 
loose  cellular  tissue.    The  eyelids,  caruncle,  and  semi- 
lunar folds  are  also  somewhat  swollen.    The  orbital 
conjunctiva  is  usually  only  slightly  affected  in  simple 
hypera3mia ;  it  may  be  that  its  superficial  vessels  are 
congested,  in  vsrhich  case  they  are  seen  coursing  over 
the  sclerotic  in  a  reticulate   manner  towards  the 
cornea. 

As  we  advance  in  life,  our  conjunctivas  often  be- 
come somewhat  hyper^mic,  nor  is  this  condition, 
under  the  circumstances,  to  be  considered  in  itself  as 
an  indication  of  disease. 

Diagnosis.— The    student    should   make    himself  Conjuncti- 
familiar  with  the  distinctive  features  of  hypergemia  of  ""^.^ 
the  conjunctiva,  as  compared  with  that  of  the  sclerotic  peZtiJ' 
— a  distinction  which  is  of  considerable  importance ; 
because,  while  the  former  indicates  a  comparatively 
superficial  inflammation,  the  presence  of  the  latter  is 
a  sign  that  the  deeper  textures  of  the  eye  are  more  or 
less  involved. 

Congestion  of  the  orbital  conjunctiva  can  hardly 
be  mistaken  for  that  of  the  sclerotic,  if  the  following 
points  be  kept  in  view  :— In  the  former,  the  enlarged 
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Diagnosis,  vessels  may  be  readily  made  to  glide  over  the  surface 
of  the  sclerotic  by  gently  pressing  upon,  and  moving 
the  mucous  membrane  under  the  point  of  the  finger; 
the  vessels  of  the  congested  conjunctiva  again  are  most 
marked  towards  its  palpebral  fold,  and  generally  de- 
crease in  number  and  size  as  they  approach  the  cornea  ; 
the  larger  vessels,  moreover,  are  separate  and  distinct 
from  one  another,  and  are  of  a  bright  scarlet  or  ver- 
milion colour.  On  the  other  hand,  hyperasmia  of  the 
sclerotic  is  always  most  marked  immediately  around 
the  margin  of  the  cornea,  the  vessels  being  of  so  minute 
a  size,  that  they  cannot  be  distinguished  from  one 
another ;  the  part  appears  as  though  it  had  been 
stained  of  a  delicate  violet  or  pink,  the  intensity  of  the 
colour  decreasing  about  two  lines  from  the  margin  of 
the  cornea,  and  being  gradually  lost  in  the  normal 
whiteness  of  the  sclerotic  (compare  Fig.  1,  Plate  II. 
and  Pig.  2,  Plate  III).  "We  do  not  often  meet  with 
cases  of  hypergemia  of  the  sclerotic  without  the  con- 
junctiva being  also  somewhat  congested,  so  that  in 
the  majority  of  instances,  the  contrast  between  the 
two  is  sufficiently  marked  to  attract  the  attention  of 
even  a  casual  observer. 
Pain  not  Subjective  Symptoms. — The  amount  of  uneasiness,  or 
great.  even  pain  to  which  hypersemia  of  the  conjunctiva 
gives  rise,  depends  very  much  upon  the  idiosyncrasy 
of  the  patient.  Some  people  feel  pain  much  more 
acutely  than  others ;  but  the  most  sensitive  individual, 
sufiFering  from  simple  hyperasmia,  seldom  complains  of 
Sensation  anything  beyond  a  sensation  as  if  sand  or  grit  had 
of  grit,  fallen  into  the  eye,  which  is  caused  by  the  constant 
rubbing  of  the  congested  vessels  of  the  mucous 
membrane  against  the  surface  of  the  cornea.  This 
symptom  is  apt  to  vary  with  the  age  of  the  patient. 
Less  in  the  being  less  marked  in  old  persons  than  in  the  young,  on 
aged.  account  of  the  muscular  fibres  of  the  orbicularis  losing 

their  contractile  power,  and  pressing  the  lids  less  firmly 
against  the  eyeball  in  the  case  of  elderly  people.  The 
adipose  tissue  also,  contained  in  the  cavity  of  the  orbit, 
is  gradually  absorbed  as  we  advance  in  life,  and  the 
eyeball  sinks  into  its  socket,  and  thus  recedes  to  some 
extent  from  the  lids,  which  then  hang  loosely  over 
it.  Under  these  circumstances,  considerable  hyper- 
semia of  the  conjunctiva  may  exist,  without  the  patient 
feeling  any  inconvenience  whatever  from  it,  because 
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the  lax  state  of  the  parts  admits  of  considerable  vas- 
CTilar  engorgement,  without  any  equivalent  increase  of 
the  mutual  pressure  between  the  lids  and  the  globe. 
These  circumstances  must  be  taken  into  consideration, 
when  judging  of  the  sensations  experienced  by  those 
suffering  from  the  milder  forms  of  conjunctivitis. 

In  cases  of  hyperaemia,  if  the  patient  is  exposed  to  Bright 
the  glare  of  the  sun  or  lamplight,  it  causes  a  feeling 
of  weariness  and  irritation  in  the  eye ;  this  symptom 
is  augmented  if  the  eyes  are  used  for  any  length  of 
time,  so  that  the  patient  is  often  prevented  from 
pursuing  his  usual  calling  for  more  than  a  few  hours 
together.* 

The  secretions  from  the  lachrymal  and  conjunctival  Secretions 
glands  are  increased  in  quantity,  but  are  not  altered  in  increased, 
character ;  the  disease  is  consequently  non-contagious, 
but  the  patient  complains  of  his  eyes  watering  a  good 
deal.f    This  symptom,  like  the  last  mentioned,  is  in- 
creased by  overwork,  or  exposure  to  a  bright  light ;  it 
is  due  to  irritation  of  the  conjunctival  and  lachrymal 
glands;  added  to  this,  the  slightly  swollen  and  con- 
gested state  of  the  mucous  membrane  of  the  lids  ex- 
tends to  the  lining  membrane  of  the  puncta  and  Puncta 
canaliculi,  and  the  natural  passage  of  the  tears  into 
the  nose  being  plugged  up,  they  collect  in  the  inner 
corner  of  the  eye,  and  overflowing,  induce  the  lachry-  L  ichryma- 
mation  complained  of.    On  the  other  hand,  in  many 
cases  of  hypergemia  of  the  conjunctiva,  the  diseased 
action  extends  in  the  opposite  direction — irritation  of 
the  mucous  merabi'ane  of  the  nares,  spreading  through 
the  lachrymal  j^assages  to  the  eyelids — as  frequently 
happens  in  a  common  cold,  the  so-called  catarrhal 
ophthalmia  being  often  thus  induced. 

The  Causes  of  Hypercemia  of  the  Conjunctiva  are  Causes. 
numerous  in  the  tropics  :  the  glare  of  the  sun  to  which  Glare, 
we  are  constantly  exposed  for  nine  months  out  of  the 
twelve,  combined  with  the  state  of  the  atmosphere, 
which  is  often  loaded  with  dust  out-of-doors,  and 
within,  among  the  lower  orders  of  natives,  with  the 
smoke  from  the  wood-fires,  over  which  they  cook  their  Smoke, 
food,  together  with  miasmatic  influences,  the  fumes  of 
ammoniacal  gases,  exhalations  from  open  cesspools,  Exhalatious. 


*  "  Aiigenheilkimdo,"  Stellwa,g  von  Carion,  p.  317. 
t  "  Maladies  des  Yeux,"  par  M.  Wecker,  vol.  i.  p.  11. 
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and  all  manner  of  putrescent  filth  — all  these  are 
constant  sourceb  of  irritation  and  hyperemia.  In 
colder  climates  no  more  common  cause  for  simple 
conjunctivitis  exists  than  sudden  changes  in  the 
temperature  of  the  atmosphere  inducing  "  a  cold  "  and 
ophthalmia. 

The  presence  of  a  foreign  body  on  the  conjunctiva 
may  also  give  rise  to  congestion  of  the  mucous  mem- 
brane. Under  this  head  we  should  place  those  cases 
in  which  an  inverted  eyelash,  by  brushing  against  the 
eye,  keeps  up  persistent  irritation  and  hypersemia. 

Disease  of  the  retina  may,  by  reflex  action,  cause 
congestion  of  the  conjunctiva;  and  among  hyper- 
metropics, the  accommodating  power  of  the  eye  is 
overstrained,  in  order  that  the  necessary  convexity  of 
the  anterior  surface  of  the  lens  may  be  maintained, 
and  hyperaemia  of  the  conjimctiva  is  the  result. 

Lastly,  congestion  of  this  membrane  may  arise  from 
a  faulty  state  of  the  digestive  and  secreting  organs ; 
thus  the  dyspeptic  and  gouty,  those  that  suffer  from 
portal  congestion  and  disorder  of  the  kidneys,  from 
suppressed  catamenia  and  other  similar  conditions,  are 
very  prone  to  attacks  of  conjunctival  hyperaemia,  and 
the  moist  and  blood-shot  eyes  of  the  gluttonous  and 
intemperate  are  but  too  familiar. 

The  Treatment  of  this  afii'ection  should,  as  far  as 
practicable,  be  directed  towards  the  removal  of  the 
cause  of  the  disease;  for  instance,  the  eye  may  be 
protected  from  the  glare  of  the  sun,  or  from  dust,  by 
neutral  tint,  or  blue  glasses.  This  is  a  very  simple 
means  of  relieving  hyjserasmia  ai'ising  from  over- 
exposure, but  it  is  unfortunately  beyond  the  resources 
of  the  poorer  classes,  and  quite  incompatible  with 
their  occupation. 

Astringent  lotions,  composed  of  one  to  two  grains  of 
sulphate  of  zinc  to  an  ounce  of  water,  are  very  bene- 
ficial in  hyperasmia.  A  cetate  of  lead  (one  grain  to  the 
ounce)  is  probably  preferable  to  the  sulphate  of  zinc; 
but  in  either  case  it  is  useless  to  prescribe  the  vinuni 
opii  or  tincture  of  opium,  so  often  added  to  lotions  of 
the  kind,  as  the  quantity  of  opium  used  cannot  possibly 
do  any  good,  and  the  spirit  contained  in  the  tincture 
wiU,  if  in  any  quantity,  assuredly  do  harm.  Direct 
the  patient  to  have  some  of  the  lotion  pom-ed  into  the 
angle  between  the  eye  and  the  nose,  while  his  head  is 
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thrown  back,  and  then,  by  opening  the  lids  and  Directions 
everting  the  lower  one,  to  allow  the  fluid  to  run  into  for  use. 
the  eye.    This  should  be  rejoeated  frequently  during 
the  day ;  it  tends  to  constringe  the  dilated  vessels  of 
the  conjunctiva,  and  thus  accelerates  the  stream  of 
blood  passing  through  them,  inducing  a  more  health)' 
action  in  the  part.    At  night  the  patient  should  be 
directed  to  smear  an  ointment  composed  as  follows  ointment, 
along  the  free  edges  of  the  affected  eye-hds: — Ung. 
hydr.  ox.  rubri  dil.  ^ss. ;  cacao  butter,  5iij. 

The  pathological  changes  being  apparently  confined, 
in  simple  hypersemia,  to  dilatation  of  the  vessels,  either 
through  defective  nervous  influences  or  a  faulty  inter- 
change between  the  blood  and  the  tissues,  we  may  rely 
upon  the  simple  treatment  above  indicated  to  restore 
the  parts  to  a  healthy  state ;  and,  on  the'  same  prin- 
ciple, we  may  order  the  patient  to  use  the  cold-water 
douche  to  the  closed  eyelids,  for  ten  minutes,  night 
and  morning.  Cold  compresses  are  also  recommended ;  q^i^ 
they  are  most  refreshing,  and  may  be  applied  over  the  douche 
closed  lids  with  great  advantage  for  fifteen  minutes  at  ^"'^ 
a  time,  especially  after  a  day's  work.    The  water  em-  P''®^^^^- 
ployed  should  not  be  too  cold,  or  excessive  reaction 
may  follow  its  use. 

When  the  hyperasmia  depends  on  overstraining  the 
eye,  our  first  care  must  be  to  protect  the  organ  by  rest.  Rest, 
and  ordinarily  fair  usage ;  our  eyes  cannot  stand  with 
impunity  all  the  wear  and  tear  that  we,  of  this  restless 
age,  are  apt  to  force  upon  them. 

Where  the  affection  is  associated  with  visceral  dis- 
order, we  may  often  have  to  attack  the  congested  con- 
junctiva through  a  judicious  use  of  alteratives,  and  Altera- 
similar  remedies,  rather  than  by  local  applications,  ti^es. 
Frequently  abstinence,  as  regards  tobacco  and  alcohol,  Absti 
must  be  enjomed,  overloading  the  stomach  with  food  nenoe. 
must  be  prevented,  and  a  dose  of  blue  pill  and  black 
draught  administered.    These  means  are  as  often  re- 
quired m  one  class  of  cases  as  tonics  are  in  another.  Tonics 
As  an  example  of  the  latter,  we  may  take  the  case  of 
growing  youths  (students  for  instance),  who,  in  addition 
to  more  or  less  general  debility,  suffer  from  hypersemia 
of  the  conjunctiva.    Although  the  use  of  astringents 
and  restriction  as  to  the  amount  of  reading  and  writing 
they  perform,  are  doubtless  called  for  in  these  cases 
still  a  generous  dietary,  exercise,  and  iron  must  be 
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prescribed,  together  witli  the  cold-water  douche,  if  we 
would  effect  a  permanent  cure. 

It  is  almost  superfluous  to  remark  that,if  hypersemia 
depends  on  the  presence  of  a  foreign  body  in  the  eye, 
the  offending  substance  must  be  removed :  if  an  in- 
verted eyelash,  for  instance,  it  must  be  carefully  ex- 
tracted. In  examining  an  eye,  never  forget  to  glance 
at  the  cilia,  particularly  at  those  growing  near  the  inner 
or  outer  angle  of  the  eye  :  a  single  hair  may  be  suffi- 
cient to  keep  up  such  an  amount  of  hyperasmia,  as  to 
render  a  patient  unfit  for  ordinary  work,  and  unless  the 
offending  object  is  removed,  the  disease  will  certainly 
persist.  It  is  well,  after  extracting  an  eyelash  under 
these  circumstances,  to  run  a  needle,  armed  with  nitrate 
of  silver,  down  to  the  hxdh  of  the  hair,  and  by  exciting 
a  slight  amount  of  inflammation,  to  destroy  the  bulb 
and  prevent  the  hair  from  growing  again  ;  but  I  have 
already  described  this  operation  when  treating  of 
Trichiasis. 

Hyperemia  of  the  conjunctiva,  depending  on  hyper- 
metropia,  may  be  cured  by  a  judicious  selection  of  con- 
vex glasses,  adapted  to  relieve  the  overstrained  mus- 
cular apparatus  of  the  eye  :  but  as  this  subject,  as  well 
as  that  of  congestion  depending  on  retinitis,  will  be 
more  fully  treated  of  in  a  subsequent  chapter,  I  shall 
leave  it  for  the  present. 

Mtjco-puktjlent,  OB  Oatarkhal  Conjunctivitis,  may 
be  considered  as  an  aggravated  form  of  hypersemia, 
with  this  difference,  however,  that  the  discharge  from 
the  conjunctiva,  though  still  consisting  chiefly  of  a 
watery  fluid,  contains  albumen  and  shreds  of  muco- 
purulent matter,  and  further,  that  this  muco-purulent 
Contagious,  matter  possesses  contagious  properties  ;  in  this  respect, 
therefore,  the  disease  we  are  considering  differs  essen- 
tially from  simple  hyperaemia. 

Pathology  and  Appearances. — In  the  early  stages  of 
muco-puriiient  conjunctivitis,  we  shall  find  that  the 
vessels  of  the  palpebral  conjunctiva  are  principally 
affected,  so  that  the  position  of  the  Meibomian  glands 
is  speedily  concealed  by  the  congested  mucous  mem- 
brane covering  them  ;  the  inner  surface  of  the  Hds  ap- 
pears of  a  uniformly  red  colour,  the  conjunctiva  being 
slightly  swollen,  especially  at  the  tarso-orbital  fold ; 
the  semilunar  fold  and  caruncle  are  also  in  a  simflar 
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conditioti,  and,  as  a  general  rule,  both  eyes  are  equally 
affected.  In  consequence  of  this  turgid  state  of  the  Villi 
vessels  of  the  conjunctiva,  the  villi  are  more  prominent  ^^^b^^- 
than  in  health ;  the  loop  of  vessels  contained  in  the 
papilla  being  not  only  congested,  but  serous  effusion 
having  taken  place  into  its  connective  tissue,  the  base- 
ment membrane  covering  the  vilhis  is  distended,  in  the 
same  way  that  a  glove  might  be  by  the  fingers  of  the 
wearer. 

The  vessels  of  the  orbital  conjimctiva  are  occasionally  q^^^^^^^ 
affected  to  such  an  extent,  that  the  sclerotic  is  en-  portion 
tirely  hidden  by  the  uniformly  red  and  congested  mu-  injected, 
cons  membrane  covering  it.  Under  these,  circumstances 
there  is  generally  a  good  deal  of  chemosis,  as  it  is  called  Chemosis. 
— a  term  employed  exclusively  of  the  conjunctiva,  to 
indicate  an  oedematous  condition  depending  on  serous 
infiltration  of  the  sub-mucous  connective  tissue.  In 
the  majority  of  instances,  however,  the  vessels  of  the 
orbital  conjunctiva  are  not  so  deeply  injected  as  above 
described,  but  many  large  and  separate  vessels  may  be 
seen  coursing  over  the  sclerotic  in  a  reticulate  manner, 
from  the  palpebral  conjunctiva  towards  the  cornea. 

The  amount  of  chemosis  present  varies  very  much 
in  different  cases ;  it  is  always  most  marked  in  the 
tarso-orbital  and  semilunar  folds;  in  some  cases  it 
bulges  the  conjunctiva  forwards,  and  causes  it  slightly 
to  overlap  the  margin  of  the  cornea.  To  the  same 
cause— viz.,  over- distension  of  the  vessels,  we  must 
attribute  the  patches  of  ecchymosis  seen  on  both  the  Eocliy- 
palpebral  and  orbital  conjunctiva,  in  cases  of  muco- 
purulent  conjunctivitis ;  the  haamorrhagic  spots  are 
usually  small  but  numerous,  and  doubtless  depend 
upon  rupture  and  extravasation  of  blood  from  some  of 
the  minute  vessels  of  the  mucous  membrane. 

As  a  general  rule  the  patient's  eyelids  are  slightly  Eyelids 
swollen  and  red,  particularly  at  their  edges.  swollen. 

The  secretion  from  the  lachrymal  and  conjunctival  Secretion 
glands  varies  in  character  during  the  different  stages 
of  the  disease;  at  the  commencement  it  is  augmented 
in  quantity,  but  is  normal  in  quality.  As  the  congestion 
increases,  the  circulation  through  the  vessels  is  impeded, 
and  the  first  effect  of  this,  observed  in  the  secretion,  is 
the  presence  in  it  of  albumen  ;  afterwards,  as  increased  Becomes 
cell-formation  is  established  in  the  epithelial  layers  of  ^'bumi- 
the  conjunctiva  and  conglomerate  glands,  we  find  a 
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vast  number  of  epithelial,  together  with  mucous  and 
pus  cells,  mixed  up  with  the  serous  fluid  which  escapes 
from  the  eyelids.  The  mucous  and  pus  cells  appear  to 
result  from  the  imperfect  development  and  premature 
shedding  of  the  epithelial  particles,  while  the  viscous 
character  of  the  secretion  is  referrible  to  the  deliques- 
cence of  the  intercellular  basis.  This  mu co-purulent 
matter  usually  collects  in  whitish  flakes,  which  may 
generally  be  seen  floating  about  in  the  tears,  not  mixing 
with  them ;  and  when  the  lower  lid  is  everted,  the  latter 
escape,  and  the  flakes  of  mucus  generally  become  de- 
posited on  the  surface  of  the  conjunctiva,  especially  on 
the  tarso-orbital  fold. 

The  diseased  action  is  not  confined  to  the  conjunc- 
tiva and  lachrymal  apparatus  ;  after  a  time,  the  lining 
membrane  of  the  Meibomian  glands  also  participates 
in  the  irritation  going  on  in  their  immediate  vicinity  ; 
their  secretion  becomes  altered  in  character,  as  well  as 
increased  in  quantity,  and  accumulating  on  the 
margin  of  the  lids  during  sleep,  it  dries  and  gums 
them  together,  so  that  on  waking,  the  patient  has 
often  considerable  difficulty  in  opening  his  eyes,  until 
they  have  been  washed,  and  the  concretions  re- 
moved. 

Subjective  Symptoms. — Bearing  in  mind  the  fact 
that  muco-purulent  conjunctivitis  is  an  advanced  stage 
of  hypertemia,  we  should  naturally  expect  the  patient 
to  complain  of  an  augmentation  of  the  symptoms  cha- 
racteristic of  that  affection.  The  conjunctival  vessels 
being  more  intensely  congested  than  in  hypereemia,  the 
patient  complains  more  urgently  of  a  sensation  as  if  grit 
or  sand  had  fallen  into  his  eye,  -and  it  is  often  difficult 
to  persuade  him  that  this  symptom  does  not  depend 
upon  a  foreign  body  lodged  beneath  the  lids ;  the  afi"ected 
eye  itches  a  good  deal,  and  the  upper  lid  feels  to  the 
patient  as  if  it  were  stiff  and  heavy,  especially  after 
work  or  exposure  to  the  glare  of  the  sun  or  candle- 
light. The  lachrymal  secretion  being  increased,  and 
the  puncta  more  or  less  occluded  by  the  swollen  con- 
dition of  the  mucous  membrane,  the  eye  waters  much, 
and  a.  tear  is  apt  to  collect  between  the  lids,  and  hang- 
ing in  front  of  the  cornea  to  cause  some  impairment 
of°vision,  until  the  patient  wipes  it  away.  These  symp- 
toms increase  towards  evening,  and  in  the  morning 
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the  patient  awakes  and  finds  his  eyelids  stuck  to- 
gether, by  the  dried  secretion  from  the  Meibomian 
glands.* 

The  cornea  remains  bright  and  clear,  and  the  pupil  P^pil  active, 
responds  to  the  stimulus  of  light,  indicating  the  fact 
that  neither  of  these  structures  is  involved. 

A  person  sufiering  from  muco-purulent  conjunc- 
tivitis does  not  experience  any  actual  pain  in  the  eye 
or  supra-orbital  region,  nor  is  there  iisually  much  in- 
tolerance of  light,  so  that  he  often  comes  to  consult  us 
with  his  eyes  wide  open,  and  presenting  those  appear-  General 
ances  of  the  parts  which  I  have  above  described.  aspect. 

An  attack  of  conj  anctivitis  of  this  kind  usually  dis-  P'^osnosis. 
appears  in  the  course  of  a  few  days,  unless  its  exciting 
cause  should  continue  in  operation,  under  which  cir- 
cumstances it  may  pass  on  into  the  purulent,  or  other 
forms  of  inflammation,  or  it  may  degenerate  into  a 
state  of  chronic  hyperemia. 

_  The  Gauses  which  induce  muco-purulent  conjuncti-  Causes. 
vitis  are  numerous,  but  in  the  majority  of  cases  it  may 
be  traced  to  atmospheric  influences,  such  as  cold  or  Atmo- 
damp,  or  sudden  changes  of  temperature.    These  are,  spheric  in- 
however,  not  always  sulEcient  to  account  for  the  sud- 
den  outbreaks  of  this  complaint,  which  often  has  an 
epidemic  prevalence,  and  that  even  in  the  summer 
months  ;  but  we  must  refer  it  to  some  more  subtle 
agency,  comparable  with  that  which  produces  blight 
and  other  epidemic  disorders.f    But  even  under  these 
circumstances  we  must  remember  that  contagiou  also  Contagion, 
plays  an  important  part  in  the  propagation  of  the 
disease,  and  it  often  sj)reads  in  this  way  through  a 
school,  a  regiment,  or  a  community.    Miasma,  foul  air  and 
from  overcrowding,  putrescent  and  irritating  exhala-  miasma, 
tions  from  drains  and  cesspools,  are  also  sources  of 
this  form  of  conjunctivitis,  and  greatly  aggravate  its 
progress. 

Foreign  bodies  lodged  on  the  conjunctiva  may  give  bodfer 


*  A  difRciilty  of  another  kind  is  sometimes  experienced  in 
opening  the  lids,  especially  in  the  earlier  and  diier  stages  of 
the  complaint,  and  in  chronic  cases;  this  depends  on  the  rouo-h- 
uess  of  the  opposed  conjunctival  surfaces,  and  a  diminution  of 
the  secretion  by  which  they  are  ordinarily  lubricated 

T  "Lectures  on  Diseases  of  the  Eye,"  by  Mr.  Critchett:  Lancet, 
vol.  1.  18o4,  p.  510.  ' 
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rise  to  muco-purulent  conjunctivitis  ;  for  instance,  it 
is  not  a  very  uncommon  circumstance,  especially  in 
India,  for  an  insect  to  find  its  way  into  the  eye,  and 
becoming  impacted  in  the  folds  of  the  conjunctiva, 
to  induce  muco-purulent  inflammation. 

The  propriety  of  the  term  "  catarrhal,"  so  com- 
monly applied  to  this  aff'ection,  would  therefore  ap- 
pear at  least  doubtful;  for  though  the  character  of 
the  secretion,  taken  alone,  may  seem  to  warrant  its 
use,  yet,  as  we  have  just  seen,  the  complaint  has  its 
origin  in  so  many  other  conditions  besides  those 
which  give  rise  to  common  catarrh,  that  a  more  re- 
stricted application  of  the  term  seems  desirable. 
Nevertheless,  it  is  generally  admitted,  that  the  cir- 
cumstances which  occasion  a  common  "  cold"  of  the 
respiratory  passages,  may  also  produce  an  analogous 
affection  of  the  conjunctiva,  either  directly,  or  by 
extension  from  the  nasal  mucous  membrane.  Lastly, 
a  muco-purulent  conjunctivitis  is  apt  to  occur  in  the 
course  of  the  various  exanthemata. 

Treatment. — The  first  object  to  be  kept  in  view,  in 
the  treatment  of  muco-purulent  conjunctivitis,  is  to 
remove,  if  possible,  the  cause  of  tlie  disease.  As  a 
general  rule  there  can  be  no  difficulty  in  accomplish- 
ing this,  should  the  inflammatory  action  depend  on 
the  presence  of  a  foreign  body  ;  but  if  it  be  induced, 
as  it  too  frequently  is,  from  the  prolonged  action  of 
dust,  foul  air,  over-exposure  to  the  sun,  or  other  irri- 
tating causes,  it  may  be  difficult,  especially  among 
the  lower  classes,  to  protect  them  from  these  dele- 
terious influences. 

In  treating  these  cases,  we  should  never  overlook 
the  fact  that  the  affection  is  a  contagious  one,  and 
therefore  it  is  our  duty  to  isolate  patients  suffering 
from  it,  as  far  as  possible.  The  state  of  the  patient's 
general  health  must  be  taken  into  consideration ;  the 
secreting  organs  will  frequently  be  found  at  fault, 
and  a  little  judicious  starving  in  some  cases,  together 
with  a  blue  pill,  black  draught,  and  colchicum,  will 
do  wonders,  particularly  if  the  individual  is  the  sub- 
ject of  a  rheumatic  or  gouty  diathesis. 

We  have,  however,  a  valuable  remedy  at  hand  m 
cases  of  muco-purulent  conjunctivitis,  consisting  of  a 
lotion  composed  of  one  grain  of  nitrate  of  silver  to 
an  ounce  of  water,  which  should  be  dropped  into  the 


CATARRHAL  CONJUNCTIVITIS. 


175 


eyes  three  or  four  times  a  da}'- ;  the  first  few  apiDlica- 
tious  may  cause  a  little  pain,  but  after  this  the  patient 
ceases  to  feel  the  slightest  inconvenience  from  the 
lotion.  If  the  nitrate  of  silver  excite  any  increased 
irritation,  it  is  v^ell  to  discontinue  it  for  a  time,  sub- 
stituting cold  water,  or  a  weak  solution  of  acetate  of 
lead,  which  should  be  kept  constantly  applied  over  the 
eyelids,  and  in  these  cases  a  saline  purgative  will  gene- 
rally be  serviceable. 

If  the  patient  suffers  much  from  ciliary  pains  and  Belladonna, 
irritability,  of  the  eye,  it  is  advisable  to  keep  him  in  a 
dark  room,  and  apply  the  extract  of  belladonna  freely 
oyer  the  eyelids.  A  weak  solution  of  sulphate  of  atro- 
pine may  often  be  advantageously  dropped  into  the 
eyes  in  cases  of  this  description.  Hot  poppy-head 
fomentations  are  frequently  most  grateful  to  thepatient, 
and  may  be  employed  three  or  four  times  a  day,  the 
belladonna  being  smeared  over  the  lids  after  the  use  of 
the  fomentations. 

In  many  cases  when  the  nitrate  of  silver  appears 
to  increase  the  irritability  of  the  eye,  rather  exciting 
than  relieving  the  symptoms,  a  solution  of  tanniiT,  Tannin, 
thirty  grains  to  the  ounce,  is  of  great  use,  and  may  be 
dropped  into  the  eye,  the  belladonna  being  smeared 
over  the  skin  of  the  lids  at  bedtime. 

A  favoui'ite  lotion  of  Mr.  Critchett's  in  instances  of  Chloride 
mUd  muco-puruleut  conjunctivitis,  is  composed  of  zinc  °^ 
chloride  i  gr.,  water  gj,  to  be  dropped  into  the  eyes 
twice  a  day. 

It  is  advisable,  under  any  circumstances,  to  order  the 
patient  to  smear  the  glycerine  and  starch  ointment,  or  Ointment 
a  Httle  cold  cream,  along  the  free  margin  of  the  lids  at  *° 
bedtime,  so  as  to  prevent  them  from  sticking  too-ether 
during  sleep ;  or  an  ounce  of  simple  ointment,  in  com- 
bination with  ten  grains  of  the  red  precipitate,  may 
be  employed  in  the  same  way. 

As  the  acute  symptoms  pass  off,  a  lotion  composed  Alum  lotion, 
of  acetate  of  alum,  two  grains  to  an  ounce  of  water, 
may  be  substituted  for  the  nitrate  of  silver.    I  need 
hardly  add  that,  if  practicable,  the  patient  should 
abstain  from  work,  and  keep  away  from  bright  sun-  jj 
shine;  neutral  tint  glasses,  or  a  gauze  shade,  should  be  p'oteuiion. 
worn  when  he  is  exposed  to  glare  or  dust,  and  he 
should  be  cautioned  against  working  by  lamp  or  candle- 
light.   If  the  eyes  are  overstrained,  it  is  almost  impos- 
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PuEULENT  Conjunctivitis. — This  formidable  disease 
varies  much  in  intensity  in  different  individuals  and  in 
difi'erent  places ;  it  is  most  destructive  among  the  poor 
and  ill  fed,  and  those  whose  constitutions  have  been 
impaired  by  disease ;  but  under  any  circumstances  it 
too  frequently  ends  in  sloughing  of  the  cornea,  and 
partial,  if  not  total,  destruction  of  sight. 

Pathology  and  Symptoms. — It  is  impossible,  as  I 
have  before  remarked,  to  draw  a  line  of  demarcation 
between  the  termination  of  muco-purulent  and  the  com- 
mencement of  suppurative  conjunctivitis,  the  latter 
being  simply  a  more  intense  form  of  disease  than  the 
former.  In  all  cases  of  purulent  conjunctivitis  in  its 
early  stages,  hypersemia  of  the  mucous  membrane 
exists,  which  rapidly  passes  on  into  the  muco-purulent 
form  of  the  disease  ;  but  in  its  iirst  stage,  it  would  be 
impossible,  in  any  given  case,  to  say  positively  if  the 
inflammation  would  advance  to  suppuration  or  not, 
although  in  the  majority  of  instances,  all  doubts  on 
the  subject  will  be  cleared  away  in  the  course  of  a  few 
hours.  In  fact,  in  cases  arising  from  the  inoculation 
of  gonorrhoeal  or  other  contagious  matter  into  the  eye, 
symptoms  of  intense  inflammation  declare  themselves 
very  rapidly,  and  leave  us  no  room  for  doubt  as  to  the 
foi-midable  nature  of  the  disease  with  which  we  have  to 
cope. 

Intimately  connected  with  the  stagnation  of  blood  in 
the  conjunctival  vessels  of  an  eye  atiected  with  puru- 
lent inflammation,  are  certain  active  changes  set  up  in 
the  part,  resulting  in  increased  ceU-formation ;  the 
congestion,  moreover,  occasions  a  considerable  amount 
of  serous  infiltration  of  the  loose  connective  tissue  of 
the  bds,  and  from  these  combined  causes  the  swell- 
ing and  oedema  of  the  parts  arise.  These  pathological 
changes  are  similar  in  kind,  but  more  deeply  seated 
and  intense,  than  those  we  have  already  described  as 
taking  place  in  the  catarrhal  form  of  conjunctivitis. 
The  serous  infiltration  is  deeper,  there  is  a  more  rapid 
proliferation  of  cells,  which  are  consequently  less  per- 
fect, and  tend  to  fatty  degeneration.  Hence  the  cell 
elements  in  the  secretion  are  more  abundant,  the  inter- 
cellular basis  less  consistent ;  there  are  more  pus  and 
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fewer  mucous  cells;  the  flakes  disappear,  while  the 
secretion  becomes  less  viscous,  and  mixes  more  readily 
with  the  tears. 

The  extent  to  which  the  eyelids  are  swollen  in  cases  Swelling  of 
of  this  kind  is  not  a  safe  criterion  of  the  intensity  of  ''^^s 
the  disease.    I  have  met  with  instances  in  which  the 
eyelids  were  only  slightly  swollen,  and  yet  sloughing 
of  the  cornea  had  siipervened  very  rapidly ;  but  whether 
the  patient's  eyelids  be  greatly  swollen  or  not,  they 
feel  soft  and  doughy  to  the  touch,  and  not,  as  in  diph-  Soft  and 
theritic  conjunctivitis,  of  brawny  hardness.     It  is  a  doughy, 
mistake,  however,  to  suppose  that  we  can  evert  the 
lids,  especially  the  upper  one,  in  cases  of  purulent  con- 
junctivitis, without  giving  the  patient  pain  ;  in  many 
instances  the  eyelids  are  much  swollen,  and  it  then 
causes  the  patient  very  considerable  suffering  to  evei't  Difficulty  of 
them.*  _  I  mention  this  fact,  because  authors  speak  everting 
of  turning  up  the  hds,  and  smearing  caustic  over  the 
palpebral  conjunctiva  in  cases  of  the  kind,  as  though 
the  proceeding  were  almost  a  matter  of  indifference  to 
the  patient.    My  experience  leads  me  to  a  very  opposite 
conclusion.    I  find  that  few  adults  can  undergo  this 
treatment,  on  account  of  the  suffering  it  causes,  and  I 
have_  never  seen  a  child  sufficiently  heroic  to  allow  the 
application  to  be  repeated. 

The  congestion  of  the  conjunctival  vessels  is  great,  Conjunc- 
and  comes  on  so  rapidly  in  this  form  of  disease,  that  ^'^^  of  lids 
the  Meibomian  glands  are  speedily  concealed  by  the  thick  ami 
swollen,  velvety-looking  mucous  membrane.   Both  the  "d. 
palpebral  and  orbital  portions  of  the  conjunctiva  ai'e  of 
a  uniformly  deep  scarlet  colour  (PI.  Tl.  Fig.  2) ;  the 
former  is  thickly  covered  with  engorged  viUi,  which  pro-  Villi 
ducethe  velvet-like  appearance  above  noticed;  in  some 
cases  the  vilH  are  flattened  and  rounded  from  pressure 
against  the  eyeball,  the  palpebral  conjunctiva  present- 
ing somewhat  the  appearance  of  a  granulating  sore. 
_  In  cases  where  the  serous  effusion  into  the  connec- 
tive tissne  of  the  conjunctiva  is  excessive,  this  mem- 
brane becomes  so  much  swollen  that  the  lids  are  thrust  Chemosis 
away  from  the  eyeball;  but  the  fibres  of  the  orbicularis, 
contracting  firmly,  prevent  the  hdsfrom  being  everted 
for  some  time.  The  distending  force  from  within  may, 


*  "  Augenheilkunde,"  von  K.  Stelhvag  v.  Canon,  p.  354. 
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however,  ultimately  gain  the  ascendancy,  and  the  lid 
will  then  be  turned  loackwards  on  itself,  in  exactly  the 
same  manner  as  it  is  when  we  evert  it  in  making  an 
examination  of  the  parts,  acute  ectropium  in  fact  re- 
sulting. This  accident  is  more  liable  to  occur  in  young 
children  than  in  adults ;  officious  or  ignorant  atten- 
dants are  apt,  especially  at  night,  to  evert  the  swollen 
lids,  in  the  attempt  to  apply  drops  or  lotion  to  the  eye. 
The  accident  may  not  be  noticed  till  some  hours  after- 
wards, and  in  the  meantime  the  fibres  of  the  orbicularis 
at  the  line  of  eversion  form  a  constricting  band,  which 
presses  firmly  on  the  part,  and  impedes  the  circulation 
of  blood  through  the  vessels  of  the  everted  portion  of 
the  lid;  and  unless  the  ectropium  is  speedily  reduced, 
and  the  parts  returned  to  their  normal  position,  the 
conjunctiva  is  very  likely  to  slough,  and  irrecoverable 
injury  may  be  done  to  the  eye. 

Another  symptom,  consequent  on  the  swollen  state 
of  the  conjunctiva,  is  that  the  puncta,  at  an  early  stage 
of  the  disease,  are  closed  and  thrust  away  from  the 
eyeball,  so  that  the  tears  cannot  pass  through  them; 
this,  combined  with  the  hypersecretion  of  fluid  from 
the  'lachrymal  gland,  causes  a  stream  of  tears  to  be 
constantly  overflowing  from  the  inner  corner  of  the  eye 
and  runnmg  down  over  the  cheek,  causing  the  patient 
cousiderable  inconvenience.  _       •  •  •  t 

When  speaking  of  muco-purulent  conjunctivitis,  1 
mentioned  that  small  spots  of  ecchymosis  are  generally 
to  be  seen  in  the  conjunctiva ;  in  the  purulent  form  of 
the  disease  these  hasmorrhagic  efi'usions  are  not  only 


numerous,  but  often  of  considerable  size,  as  we  might 
expect  from  the  more  intense  congestion  of  the  vessels 
which  exists  in  the  suppurative  variety:  but  this 
ecchymosis  is  a  matter  of  very  small  importance,  as 
the  eff'used  blood  becomes  rapidly  absorbed  as  soon  as 
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A  tolerably  accurate  index  of  tlie  intensity  of  the  Increased 
changes  going  on  in  the  conjunctiva  in  purulent  con-  ^^^^g" 
junctivitis  is  afforded  us  by  the  increased  temperature 
of  the  eyehds,  which  may  be  measured  with  the  ther- 
mometer, and  which  will  be  found  to  range  several 
degrees  above  the  normal  temperature  of  the  skin ;  in 
the  muco-purulent  and  milder  forms  of  conjunctivitis, 
there  is  no  perceptible  increase  in  the  temperature  of 
the  lids. 

In  piinilent  conjunctivitis,  as  I  have  before  men-  Suppura- 
tioned,  suppuration  generally  commences  within  forty-  ^  ^^o'^^ 
eight  hours  from  the  beginning  of  the  attack,  so  that  ^' 
the  first  stage  of  the  disease  is  of  short  duration ;  and 
this  is  one  of  the  diagnostic  symptoms  between  it  and 
diphtheritic  conjunctivitis.   In  the  latter,  suppuration 
does  not  come  on  until  the  fibrinous  exudation  has  be- 
gun to  degenerate  and  become  disintegrated,  a  period 
usually  exceeding  five  days,  and  until  this  time  has 
elapsed  there  is  no  purulent  discharge  from  the  surface 
of  the  mucous  membrane. 

There  can  be  no  doubt  as  to  the  contagious  nature  mfec- 
of  the  pus  in  purulent  conjunctivitis;  this  is  the  reason 
why  both  eyes  are  usually  affected,  the  matter  finding 
its  way  from  the  diseased  into  the  sound  eye,  unless 
the_  strictest  precautions  are  taken  to  prevent  this 
accident. 

Goi  'neal  Complications. — In  severe  cases  of  purulent 
conjunctivitis,  the  circulation  in  the  part  is  impeded, 
on  account  of  the  blood  stasis  due  to  the  inflammatory  The  cornea 
action.    In  addition  to  this,  the  swollen  conjunctiva  ^eprived  of 
overlaps  the  margin  of  the  cornea,  and  in  many  in- 
stances  the  chemosis  is  so  great,  that  the  cornea 
appears  buried  in  the  crimson  folds  of  the  mucous 
membrane.    This  effusion  into  the  conjunctiva  tends 
to  augment  the  impediment  to  the  circulation  through 
its  deeper  layer  of  vessels ;  and  these  combined  causes 
materially  interfere  with  the  passage  of  blood  to  the 
margin  of  the  cornea,  cutting  off  its  supply  of  nutrient  consequent 
matenal,  and  frequently  leading  to  rapidly  advancing  ulceration, 
ulceration  and  necrosis  of  that  important  structure.* 


*  Professor  S  tell  wag  seems  to  regard  the  contact  of  the 
purulent  vims  as  an  accessory  cause  of  the  ulcerative  process 
"  It  is  probable,"  he  observes,  "that  this  ulcerative  process  has  a 
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We  cannot,  therefore,  be  too  careful  in  examining  the 
eye  of  a  patient  suffering  from  purulent  conjunctivitis, 
to  ascertain  the  condition  of  the  cornea  beneath  the 
chemosed  mucous  membrane.    Considerable  difficulty, 
however,  is  often  experienced  in  opening  the  lids  in 
cases  of  this  kind,  for  not  only  are  they  frequently 
much  swollen,  particularly  the  upper  one,  but  the 
individual  involuntarily  resists  our  attempts  to  admit 
light  into  the  eye.    Under  these  circumstances,  we 
should  not  hesitate  for  a  moment  to  administer  chlo- 
roform, particularly  in  the  case  of  children.  The 
patient's  sight  may  depend  upon  the  care  with  w^hich 
we  make  our  first  examination;  and  any  pulling  or 
pressure  on  the  lids  is  to  be  avoided,  as  deep  ulcera- 
tion of  the  cornea  may  exist;  and  if  it  does,  the  surgeon 
may  unawares  put  a  finishing  stroke  to  the  matter  by 
pressing  on  the  eyeball  and  causing  the  ulcer  to  give 
way.    Irreparable  dama,ge  would  thus  be  done  to  the 
eye,  which  might  well  be  avoided,  if  only  five  minutes 
were  employed  in  administering  chloroform  before 
commencing  the  examination. 

I  cannot  insist  too  strongly  on  the  point,  that  the 
principal  danger  of  purulent  conjunctivitis  consists  in 
the  destructive  efi"ects  it  so  often  exerts  upon  the  cornea, 
and  that  to  this  structure  our  attention  must  be  mainly 
directed. 

The  commencement  of  this  disorganizing  process  is 
sometimes  seen  in  a  general  haze  of  the  cornea,  but 
more  commonly  as  a  patch  or  patches  of  grey  infiltra- 
tion, usually  situated  at  the  periphery.  The  ulceration 
follows  at  the  margin  of  the  cornea,  beneath  the  che- 
mosed conjunctiva,  and  unless  the  swollen  mucous 
membrane  be  pressed  backwards,  the  destruction  pro- 
gressing beneath  it  may  not  be  recognised ;  the  dis- 
eased action,  however,  advances,  the  cornea  is  per- 
forated, and  prolapse  of  the  iris  occurs,  the  centre  of 
the  cornea,  it  may  be,  looking  bright  and  clear  to  the 

last.  .  , 

In  other  cases,  the  ulcer  spreadmg  completely  ronna 
the  margin  of  the  cornea,  the  nutrition  of  its  central 
portion  is  cut  ofi";  it  becomes  hazy,  necrosis  occurs, 


near  causal  connexion  with  the  true  purulent  secretion,  and  *.hat 
its  effept  on  the  corneal  substance  may  be  excited,  or  at  leasi 
favoured  by  a  sort  of  decomposing  actiou." 
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followed  by  a  rupture  of  tlie  cornea,  and  probably  the 
evacuation  of  the  greater  part  of  the  contents  of  the 
eyeball.     These  changes  apparently  take  place  very  K-npid 
rapidly,  so  that  a  cornea,  which  in  the  morning  per-  onhe*'"" 
haps  looked  bright  and  clear,  in  the  evening  is  hazy,  and  cornea, 
on  the  following  day  may  have  sloughed  away ;  not  that 
the  process  absolutely  occupies  so  short  a  time,  for  in 
all  pi-obability,  had  the  chemosed  conjunctiva  been 
pressed  backwards,  and  the  margin  of  the  cornea  exa- 
mined, we  should  have  found  its  circumference  deeply 
ulcerated,  as  above  described. 

In  other  instances  of  purulent  conjunctivitis,  suppu-  "Wash- 
rative  keratitis  sets  in  from  an  early  stage  of  the  dis-  leather" 
ease  :  the  cornea  assumes  the  well-known  and  much-to- 
be-dreaded  "  moist  wash-leather  appearance" — a  most 
hopeless  condition  of  the  parts,  which  has  only  to  be 
seen  once  to  be  recognised  again. 

Lastly,  m  a  few  instances,  the  cornea  appears  as 
though  it  had  been  stained  with  a  solution  of  carbonate 
of  lead,  being  of  a  pinkish  white  colour  and  semi-trans- 
parent.   These  changes  seem  to  depend  on  fatty  de-  T'atty  dis- 
generation  of  the  fibrous  elements  of  the  cornea,  which  tb?'"'^^' 
consequently  lose  their  tenacity,  and  become  unable  to 
resist  the  intra-ocular  pressure ;  the  cornea  then  gra- 
dually gives  way,  and  bulges  forward,  particularly 
towards  the  centre,  which  may  ultimately  burst  like  Rupture, 
an  over-distended  bladder,  and  through  the  rent  thus 
made,  a  large  hernia  of  the  iris  occurs.    This  particular  Hernia  of 
class  of  cases  is  seldom  marked  by  very  acute  symp-  i"^- 
toms,  the  cbemosis  is  not  a  prominent  feature  of  the 
disease,  nor  is  there  much  purulent  discharge  from  the 
eye but  these  degenerative  cha,nges,  gradually  advanc- 
ing m  the  fibrous  structure  of  the  cornea,  indicate  a 
most  dangerous  state  of  things  when  occurring  as  a 
complication  of  suppurative  conjunctivitis. 

No  sooner  is  the  cornea  destroyed  by  any  one  of  the  The  patient 
processes  above  noticed,  than  the  patient  experiences  relieved  by 
the  greatest  reUef;  the  intra-ocular  pressure  being  re- "'P*^''^- 
moved,  the  pain  at  once  abates,  the  discharge  becomes 
less,  and  the  patient  believes  that  all  is  going  on  well, 
whereas,  as  Mr.  Dixon  remarks,  the  surgeon  knows  but 
too  surely  that  his  patient's  sight  is  lost  for  ever.   But,  Condition 
as  he  further  observes,  "  as  long  as  any  portion  of  the  a'most 
cornea  retams  its  vitality,  the  case  must  not  be  aban-  •^oP'^^ess. 
doned  m  despair;  for  if  only  a  small  portion,  less  than 
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a  quarter  of  one  cornea,  can  be  saved  from  destruction, 
and  its  transparency  retained,  useful  sight  may  Ijo 
eventually  gained  by  the  operation  of  making  an  arti- 
Preveution.  ficial  pupil."*  1  am,  however,  able  to  offer  even  more 
substantial  consolation  than  this,  and  to  affirm  that, 
even  in  the  worst  cases  of  purulent  conj  unctivitis,  de- 
struction of  the  cornea  but  rarely  occurs,  if  the  treat- 
ment I  shall  presently  describe  be  carefully  can-ied  out ; 
provided  the  patient  is  in  pretty  good  health,  and  is 
brought  under  our  notice  at  an  early  period  of  the 
disease. 

Subjective  Sy  mptoms. — At  the  commencement  of  the 
attack,  the  patient  will  complain  of  the  affected  eye 
itching  a  good  deal,  as  if  sand  or  dust  had  got  into  it ; 
but  this  symptom  is  of  a  very  transient  nature,  cor- 
responding to  the  first  stage  of  the  affection,  which,  as 
I  have  before  remarked,  seldom  lasts  more  than  thirty- 
six  hours. 

In  the  second  stage  the  chemosis  and  swelling  of 
the  Hds  are  often  considerable,  and  the  pain  is  fre- 
quently very  acute,  but  by  no  means  constantly  in 
proportion  to  the  swelling  of  the  parts ;  it  depends  to  a 
great  extent  upon  the  degree  to  which  the  deeper  stnic- 
tures  of  the  eye  are  involved,  and  upon  the  tempera- 
ment of  the  j)atient.  In  all  instances,  pain  in  the  eye, 
extending  to  the  temple,  is  a  constant  symptom  of 
severe  purulent  conjunctivitis,  and  one  which  the 
patient  is  sure  to  bring  prominently  to  our  notice.  The 
pain  usually  increases  towards  bed-time,  and  by  no 
means  disappears  when  the  su]3purative  stage  comes 
In  some  instances  there  is  a  sudden  cessation  of 
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pain  about  the  tenth  day  of  the  disease,  but  this  fre- 
quently depends  upon  perforation  of  the  cornea  and 
the  evacuation  of  the  contents  of  the  eyeball ;  the 
moment  the  intra-ocular  pressure  is  removed,  the 
patient  experiencing  relief. 

The  pain  of  purulent  conjunctivitis,  however,  vanes 
according  to  the  intensity  of  the  disease :  where  the 
affection  is  comparatively  mild,  it  may  be  abnost 
absent,  the  patient  simply  complaining_  of  a  pricknig, 
aching  sensation  in  the  eyehds,  especially  the  upper 
In  such  cases  the  external  inflammatory  action 


one 


*  "  A  Guide  to  the  Practical  Study  of  Diseases  of  the  Eye,'" 
by  J.  Dixon,  p.  49. 
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has  not  been  sufficiently  severe  to  affect  the  circnlation 
in  the  choroid,  and  consequently  there  is  none  of  that 
implication  of  the  ciliary  nerves  and  intense  pain  in 
the  eye,  which  is  a  marked  feature  of  the  more  severe 
form  of  the  disease.* 

As  a  general  rule,  the  constitutional  disturbance  Constitu- 
which  occurs  in  cases  of  suppurative  conjunctivitis  is  gy°^p[o^g 
of  a  very  trivial  character ;  there  may  be  some  amount  trifling, 
of  fever  present,  but  it  is  not  a  noticeable  feature  of  the 
disease,  as  it  is  in  diphtheritic  conjunctivitis.  The 
patient  complains  of  restlessness  and  want  of  sleep, 
but  this  is  often  occasioned  by  the  anxiety  of  mind  and 
the  pain  from- which  he  suft'ers. 

In  severe  cases  there  is  always  marked  intolerance  intolerance 
of  hght ;  and  although  the  lids  may  be  so  much  swol-  °^'isht. 
len  that  the  patient  cannot  open  them,  he  still  prefers 
being  in  a  dark  room,  and  the  moment  he  is  brought 
towards  the  light  there  is  a  gush  of  tears  from  be- 
tween the  Hds,  anel  an  instantaneous  increase  of  pain 
in  the  eye.    In  less  severe  cases  the  joatient  does  not 
experience  any  great  uneasiness  from  a  short  exposxTre 
to  the  light,  but  always  prefers  a  dark  room  and  the 
exclusion  of  as  much  light  as  possible  from  his  eyes. 
In  fact,  the  physiognomy  of  a  person  suffering  from  a  Physio- 
bad  attack  of  purulent  conjunctivitis,  in  its  second  fharaeteris- 
stage,  is  characteristic  of  the  disease ;   his  face  is  tic. 
usually  pale,  and  his  countenance  indicates  pain  and 
distress ;  he  is  led  into  your  presence  by  a  companion, 
being  unable  to  see ;  the  eyelids  are  more  or  less  red 
and  swollen,  their  free  margins  being  usually  of  a 
scarlet  colour,  and  pus  is  seen  oozing  from  between 
them ;  the  patient  holds  a  handkerchief  or  his  hands 
before  his  eyes,  so  as  to  screen  them  from  the  light  as 
much  as  possible.    It  does  not  follow  that  both  eyes 
are  affected;  but  the  sound  one  is  usually  kept  closed, 
as  exposure  of  it  to  light  at  once  induces  pain  in  the 
diseased  organ.    On  opening  the  lids,  the  conjunctiva 
wiU  be  found  in  the  state  I  have  already  described. 

Prognosis. — In  endeavouring  to  estimate  the  pro-  Prognosis 
bable  issue  of  a  case  of  this  kind,  the  condition  of  the  •''"o™ 
cornea  must  chiefly  engage  our  attention ;  if  it  is  bright  cornea.* 
and  clear,  and  no  ulceration  is  going  on  at  its  circum- 


♦  Middlemore,  "  Treatise  on  Diseases  of  the  Ej'e,"  vol.  i.  p.  IIG. 
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ference,  the  patient's  health  at  the  time  being  good, 
our  prognosis  may  safely  be  a  favourable  one.  If,  on 
the  other  hand,  ulceration  has  commenced,  our  opinion 
must  be  very  guarded;  and  if  sloughing  of  the  cornea 
has  begun,  we  can  give  the  patient  no  reasonable  hope 
of  recovery  :  he  may  regain  some  amount  of  sight  in 
the  diseased  eye,  but  at  best  it  will  be  very  imperfect. 

In  forming  our  prognosis,  also,  we  must  constantly 
bear  in  mind  the  fact  that  purulent  conjunctivitis  is 
very  apt  to  relapse.  A  patient  may  apparently  be  on 
the  high  road  to  recovery,  when  suddenly  a  return  of 
all  the  worst  symptoms  takes  place,  and  his  prospects 
of  ultimate  improvement  become  very  much  impaired. 
Even  in  apparently  trivial  cases  I  have  seen  relapses 
of  this  kind  occurring,  which,  in  spite  of  my  best 
efforts,  have  terminated  in  serious  damage  to  the  eye. 

The  Causes  of  Purulent  Conjunctivitis. — This  form  of 
the  disease  is  due,  in  by  far  the  majority  of  cases,  to 
contagion  ;  infecting  purulent  matter  from  the  eyes  of 
Inoculatiou.  another  person,  gonorrhoeal  matter,  or  the  unhealthy 
secretions  from  the  vagina,  are  capable  among  other 
similar  agents  of  inducing  purulent  conjunctivitis. 

It  has  been  supposed  that  the  disease  may  be  jjropa- 
gated  by  means  of  dried  purulent  matter  floating  in  the 
air,  and  becoming  dejposited  on  the  conjunctiva ;  but 
this  is  mere  conjecture.  Insects  no  doubt  may  be  one 
means  of  conveying  the  matter  from  the  source  of  in- 
fection to  the  healthy  eye.  It  appears  to  me  very 
doubtful  if  atmospherical  influences,  miasma,  hot  winds 
impregnated  with  sand,  are,  either  alone  or  combined, 
sufficient  to  induce  true  purulent  conjunctivitis ;  for  if 
this  were  the  case,  we  should  meet  with  more  instances 
of  the  kind  than  we  now  do  among  certain  classes  and 
districts  in  this  country.  The  presence  of  a  specific 
virus  seems  to  be  necessary  for  its  production  in  by  far 
the  majority  of  cases. 

Treatment  of  Purulent  Conjunctivitis. — In  purulent 
conjunctivitis  our  main  efforts  must  be  directed  to- 
wards the  preservation  of  the  cornea.  If  the  conjunc- 
tivitis were  not  the  cause  of  ulceration  of  the  cornea, 
we  might  very  well  leave  it  to  itself,  but  as  it  is,  unless 
we  can  reduce  the  inflammation  going  on  in  the  mucous 
membrane,  no  amount  of  care  and  skill  on  our  i^art 
can  insure  the  safety  of  the  cornea.  In  considering 
the  treatment,  therefore,  of  purulent  conjunctivitis,  1 
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would  divide  the  cases  into  two  classes  :  the  first  to  in-  Cases  di- 
clude  the  milder  ones,  in  which  the  cornea  is  un-  y'dedmto 

two  ("IllSSPR 

aiFected ;  the  second,  the  more  severe  cases,  in  which  ' 
ulceration  of  the  cornea  has  already  begnn.* 

I  must  again  impi-ess  on  yon  the  absolute  necessity  According 
of  ascertaining  the  exact  state  of  the  cornea  among  ^"^"^^ 
childi-en,  and  in  fact  among  all  patients  suffering  from  cornea, 
purulent  conjunctivitis ;  and  to  do  this,  it  may  be 
necessary  to  administer  chloroform,  in  oi'der  that  we 
may  thoroughly  examine  the  part ;  for  the  fold  of 
swollen  conjunctiva,  covering  the  margin  of  the  cornea, 
must  often  be  pressed  back  with  the  point  of  the 
finger,  before  we  can  ascertain  the  condition  of  the 
structures  beneath  it. 

1.  In  the  first  class  of  cases,  discarding  all  conside-  Where 
ration  as  to  the  cause  of  the  disease  (unless  m  instances  is'free'""^''^ 
arising  from  the  presence  of  a  foreign  body  in  the  eye), 
or  whether  the  j)atient  be  an  infant  or  an  aged  person, 
but  distinctly  bearing  in  mind  the  fact  that  we  are 
now  discussing  those  cases  which  are  not  complicated 
with  ulceration  of  the  cornea,  we  should  at  once  order  Paint  the 
a  strong  solution  of  mtrate  of  silver  (one  drachm  to  ar|.  nit!^- 
three  of  water)  to  be  painted  over  the  sldn  of  the  eye- 
Hds.    Another,  weaker  solution  (three  grains  to  the 
ounce)  should  also  be  prepared,  some  of  which  may  be  Drops  of 
dropped  into  the  eye  every  second  hour.    These  drops  ^hesame 
should  be  continued  for  twenty-four  hours,  and  it  will 
then  be  advisable  to  repaint  the  eyelids  with  the  strong 
soliition  of  nitrate  of  silver,  and  to  continue  the  lotion 
until  the  congestion  of  the  conjunctiva  has  subsided, 
and  the  purulent  discharge  become  thinner,  and  less 
profuse. 

In  the  majority  of  cases,  it  will  probably  be  unneces- 
sary to  apply  the  solution  of  nitrate  of  silver  to  the 
Hds  more  than  twice,  but  the  instillation  of  the  drops 
should  be  continued  for  a  week  or  ten  days ;  by  that  The  latter 
time  the  active  symptoms  of  the  disease  will  almost  to  be  used 
invariably  have  disappeared,  and  a  solution  of  two  ^isl  ""^^^ 
grams  of  sulphate  of  zinc  to  an  ounce  of  water  may  be 
substituted  for  the  nitrate  of  silver  lotion.  It  is  seldom 
necessary,  however,  to  use  the  nitrate  of  silver  drops 
every  second  hour,  as  above  directed,  for  more  than 


*  Tyn-ell  "  On  Diseases  of  the  Eye,"  vol.  i.  p.  62. 
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two  or  three  daya ;  after  tliat  we  may  generally  order 
it  to  be  dropped  into  the  patient's  eye  every  six  hours, 
and  afterwards  twice  a  day. 

In  cases  of  this  kind  the  patient  does  not  suflFer  from 
much  pain  in  the  eye,  and  the  poppy-head  fomentation 
will  probably  relieve  any  that  may  exist.  The  state  of 
the  bowels  should  be  attended  to,  and,  as  a  general 
rule,  a  generous  dietary  allowed.  Quinine,  and  a 
moderate  amount  of  stimulants,  are  more  often  called 
for  than  antiphlogistics ;  but  the  state  of  the  pulse 
must  be  our  guide  in  this  matter. 

The  chief  difficulty  with  which  we  have  to  contend, 
in  treating  the  purulent  conjunctivitis  of  infants  and 
young  children,  arises  from  their  resisting  our  attempts 
to  drop  the  solution  of  nitrate  of  silver  into  the  eyes. 
I  strongly  deprecate  the  use  of  a  syringe  under  these 
circumstances — the  instrument  not  only  frightens  the 
child,  but  if  its  point  is  forcibly  inserted  beneath  the 
lids,  it  is  likely  to  irritate  the  part,  and  do  an  incalcu- 
lable amount  of  mischief.  The  child's  head  must  be 
firmly  secured,  and  the  lids  gently  drawn  apart,  and 
the  lotion  having  been  dropped  into  the  eye,  the  lids 
may  be  allowed  to  close.  This  proceeding  should  be  re- 
peated three  or  four  times,  and  the  eyelids  then  bathed 
with  tepid  water,  and  the  child  allowed  to  rest  for  tvvu 
or  three  hours,  when  the  lotion  will  have  to  be  used 
again  in  precisely  the  same  way,  the  application  being 
continued  night  and  day,  until  the  purulent  discharge 
almost  ceases. 

In  most  cases,  if  this  plan  be  strictly  followed  out, 
a  very  considerable  improvement  wiH  be  quickly 
noticed  in  the  state  of  the  child's  eyes.  Within  forty- 
eight  hours  the  little  patient  will  begin  to  opeu  them, 
and  bear  exposure  to  the  light;  the  swelling  of  the  hds 
and  congestion  of  the  conjunctiva  diminish,  and  we 
may  then  substitute  a  solution  of  sulphate  of  zinc 
(one  grain  to  an  ounce  of  water),  for  the  nitrate  of 
silver,  the  lotion  being  used  three  times  a  day.  We 
should  bear  in  mind  the  fact,  that  a  relapse  is  just  as 
likely  to  occur  in  this  as  in  any  other  form  of  the  dis- 
ease, and  not  entirely  discontinue  the  use  of  the  sul- 
phate of  zinc  lotion  until  the  child  has  perfectly  re- 
covered ;  and  should  a  relapse  occur,  we  must  resume 
at  once  the  nitrate  of  silver  solution,  which  is  almost  a 
specific  in  cases  of  the  kind. 


PURULENT  CONJUNCTIVITIS. 


187 


As  an  illustration  of  tlie  plan  of  treatment  here 
recommended,  in  cases  of  purulent  conjunctivitis  in 
whicli  the  cornea  is  unaffected,  I  may  quote  the  follow- 
ing history  from  my  case-book : — 

October  11th  :  K.,  aged  twenty-five,  a  healthy-look-  Case. 
ing  woman,  states  that  up  to  within  the  last  four  days  Acute 
she  has  been  in  perfect  health,  and  bas  never  had  any-  accession, 
thing  the  matter  with  her  eyes.    The  present  attack 
came  on  some  four  days  ago  ;  the  right  eye  commenced 
watering  and  itching  a  good  deal,  and  the  following  ^^^"^^^ 
morning  it  was  red,  painful,  and  swollen ;  in  fact,  in  swelling, 
much  the  same  state  as  it  is  now. 

Towards  the  evening  of  the  second  day  from  the 
commencement  of  the  affection,  she  came  to  the  hos- 
pital for  rehef.    I  found  the  eyelids,  especially  the 
upper  ones,  considerably  swollen;  their  margins  were 
covered  with  pus,  which  was  oozing  from  the  inner  Purulent 
corners  of  the  eyes.    On  everting  the  eyelids,  the  con-  ^lischarge. 
junctiva  in  either  eye  was  found  to  be  of  a  uniformly 
deep  scarlet  colour  and  swollen,  the  villi  prominent, 
and  looking  bke  granulations.    There  were  numerous 
spots  of  ecchymosis  on  the  surface  of  the  conj  iinctiva, 
it  was  also  chemosed,  and  slightly  overlapping  the 
margin  of  the  cornea ;  the  cornea,  however,  in  both 
eyes  was  healthy,  with  the  exception  of  a  narrow  rim  Com- 
of  superficial  ulceration  near  the  superior  margin  of  mencing 
the  right  one.  ulceration. 

The  patient  complained  of  pain  in  the  eyes,  which  pain. 
increased  towards  morning ;  it  extended  to  her  temjales, 
but  was  not  sufficiently  severe  to  keep  her  awake 
during  the  night.  She  had  no  fever  or  constitutional 
symptoms;  bowels  regular;  appetite  good.  It  ap- 
peared certain  that  she  had  not  been  suffering  from 
gonorrhcea,  nor,  as  far  as  we  could  ascertain,  had 
she  been  exposed  to  the  influence  of  any  contagious 
matter. 

Ordered,  at  7  a.m.,  to  bathe  the  eyes  constantly  in  Arg-.nit. 
tepid  watei' ;  a  saturated  solution  of  nitrate  of  silver 

to  the  eye- 
in  water  to  be  painted  over  both  eyelids,  and  a  solu-  ^^'^^.^^^ 
tion  of  three  grains  to  the  ounce  of  water  to  be  dropped  tiva."""" 
into  the  eye  every  second  hour.    Full  diet. 

These  orders  were  strictly  carried  out,  and  on  the 
following  day,  the  13th  of  October,  I  found  the  swell- 
ing of  the  eyelids  much  reduced,  the  conjunctiva  ap- 
parently in  much  the  same  condition ;  but  as  the  eyes 
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had  been  kept  perfectly  clean,  I  was  unable  to  judge 
of  the  amount  of  purulent  secretion.  The  lids  were 
again  painted  over  with  the  strong  nitrate  of  silver 
solution,  and  in  fact  the  treatment  of  the  previous  day- 
was  continued. 

On  the  14th  I  found  a  marked  improvement  in  the 
eyes ;  the  swelling  of  the  lids  was  much  diminished, 
the  patient  could  open  them,  and  did  not  suffer  from 
any  intolerance  of  light;  the  chemosis  was  almost 
gone,  and  the  narrow  ulcer  in  the  upper  part  of  the 
right  cornea  was  covered  witli  vessels.  I  ordered  the 
lotion  to  be  applied  every  six  hours,  the  nitrate  of 
silver  to  the  lids  to  be  discontinued.  On  the  following 
day,  the  improvement  continuing,  I  diminished  the 
strength  of  the  drops  to  one  grain  of  nitrate  of  silver 
to  an  ounce  of  water,  and  it  was  employed  less  fre- 
quently. The  patient  recovered  without  a  relapse, 
and  was  pronounced  cured  twenty  days  after  she  lirst 
came  to  the  hospital. 

2.  I  now  proceed  to  consider  the  treatment  of  the 
second  class  of  cases— that  is,  those  in  which  the 
cornea  has  become  implicated,  either  during,  or  prior 
to,  the  commencement  of  oar  attendance  on  the  pa- 
tient. This  subject  is  discussed  at  considerable  length 
by  M.  Wecker,  who  would  appear,  however,  not  to 
confine  the  treatment  which  I  am  about  to  describe  to 
'  cases  in  which  the  cornea  has  been  implicated,  but 
employ  it,  as  a  general  rule,  in  aU  severe  instances  of 
purulent  conjunctivitis.  It  consists  in  applying  caustic 
to  the  surface  of  the  palpebral  conjunctiva  and  semi- 
lunar folds  :  there  is  no  necessity  for  touching  the 
orbital  mucous  membrane. 

With  regard  to  the  caustic  to  be  used  m  cases  ot 
this  kind,  solid  nitrate  of  silver  should  never  be  em- 
ployed, but  a  pencil,  composed  of  equal  parts  of  nitrate 
of  silver  and  nitrate  of  potash,  or  of  one  of  nitrate  ot 
silver  and  two  of  nitrate  of  potash.  A  pencil  of  this 
kind  is  easily  prepared  by  fusing  the  proper  propor- 
tions of  the  salts  together,  and  allowing  the  fluid  mix- 
ture to  run  into  a  tine  glass  tube :  it  solidifies  imme- 
diately, and  is  then  fit  for  use.  The  reason  why  we 
employ  a  dilute  caustic  pencil  m  these  cases  is,  that 
our  object  is  simply  to  destroy  the  epithelial  layers  ot 
the  conjunctiva,  and  not  to  cause  sloughing  ot  its 
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connective  tissue,  which  pure  nitrate  of  silver  might 
do,  and  thus  lead  to  the  formation  of  a  conjunctival 
cicatrix,  and  very  probably  contraction  of  the  mucous 
membrane.  The  rough  surface  thus  formed  would  be 
likely  to  keep  up  irritation  in  the  part,  and  by  con- 
stantly rubbing  against  the  cornea,  might  ultimately 
induce  opacity.  'I'he  cornea,  however,  is  hardly  likely 
to  escape  immediate  destruction  if  soHd  nitrate  of 
silver  is  applied  to  its  surface. 

Many  patients  suffering  from  purulent  conjuncti- 
vitis become  nervous  and  irritable  from  pain  and 
anxiety  ;  they  cannot  and  will  not  bear  much  pain,  and 
under  these  circumstances  it  is  sometimes  advisable  to 
place  them  under  the  influence  of  chloroform  before  Method  of 
applying  caustic  to  the  surface  of  the  conjunctiva;  "a  stic''^ 
under  any  circumstances  the  patient  should  be  seated  ^ 
ot  laid  on  his  back  before  a  window,  so  that  the  in- 
flanied  eye  may  be  thoroughly  illuminated  ;  the  lower 
lid  is  then  to  be  carefully  and  fully  everted,  the 
conjunctiva  being  wiped  dry  with  a  bit  of  linen  rag, 
and  the  caustic  pencil  is  to  be  applied  over  the  entire 
surface  of  the  palpebral  mucous  membrane,  particu- 
larly over  the  tarso -orbital  fold.    The  instant  the 
caustic  has  been  applied,  a  white  film  forms  over  the 
part,  and  as  soon  as  this  appears,  an  assistant  should 
drop  a  little  cold  water  over  the  everted  lid,  so  as  to 
decompose  and  wash  away  any  excess  of  nitrate  of 
silver  that  may  be  present.    The  lower  lid  may  then 
be  returned  to  its  normal  position,  and  the  upper  one 
treated  in  precisely  the  same  way.    When  the  latter 
IS   much  swollen,  we  shall  experience  considerable 
difficulty  m  smearing  the  upper  tarso-orbital  fold  of 
the  conjunctiva;  it  is  absolutely  necessary,  however,  , 
that  the  whole  of  this  portion  of  the  mucous  mem^  S'^'"'' 
brane,  as  well  as  the  semilunar  folds,  should  be  brouo-ht  ti^^rough. 
in  contact  with  the  caustic  pencil,  and  it  is  for  this 
reason  that  I  advocate  the  employment  of  chloroform 
in  these  cases.  We  have  not  only  time  thus  afforded  us  Advantages 
to  work  in,  but  we  save  the  patient  a  vast  amount  of  "'"'-■••'o''^- 
pain  ;  a  matter  of  the  greatest  importance,  because,  in 
the  majority  of  instances  of  severe  purulent  coniuncti- 
vitis,  the  patient  is  already  in  an  anxious,  nervous 
state,  and  the  torture  to  which  we  expose  him  bv 
dragging  open  his  eyelids  and  applying  causti^  t^ 
them,  IS  so  great  that  the  nervous  exhaustion  thus 


190 


DISEASES  01-   THE  CONJUNCTIVA. 


l)is"harg'e 
lessened  by 
the  caustic. 


Rules  for 

re-applying 

it. 


Operation 
promoted 
by  cold 
compresses 


induced  is  in  itself  almost  sufficient  to  counterbalance 
the  beneficial  effects  of  the  cauterization.  On  the 
other  hand,  supposing  our  patient  will  allow  us 
thoroughly  to  carry  out  the  treatment  I  am  now 
advocating  without  much  straining,  I  need  hardly  say 
by  all  means  dispense  with  chloroform. 

A  pencil  of  nitrate  of  silver,  applied  in  the  way 
above  described  to  the  surface  of  the  conjunctiva,  at 
once  destroys  its  epithelial  layers,  from  which  the 
purulent  discharge  is  produced;  so  that,  until  the 
epithelium  has  re-formed,  the  discharge  from  the  in- 
flamed eye  will  diminish  very  perceptibly.  The  length 
of  time  necessary  for  completing  these  changes  varies 
under  different  circumstances,  but,  as  a  general  rule, 
new  layers  of  cells  will  have  replaced  those  we  have 
destroyed  in  about  twenty-four  hours,  and  with  their 
growth  the  purulent  discharge  from  the  eye  will  return. 
This  wiU  be  the  sign  for  the  necessity  of  a  re-apphcation 
of  the  caustic;  in  fact,  as  soon  as  the  pus  again  appears 
after  our  first  application,  whether  it  be  in  twelve, 
twenty-four,  or  thirty-six  hours,  so  soon  must  we 
re-apply  the  caustic,  in  precisely  the  same  Avay  as  I 
have  just  described;  but  a  somewhat  weaker  pencil,^ 
composed  of  one  part  of  nitrate  of  silver,  and  three  of 
nitrate  of  potash,  will,  as  a  general  rule,  be  sufficiently 
strong  after  the  first  application.  It  maybe  necessary 
to  continue  this  treatment  for  five  or  six  days,  before 
the  excessive  action  going  on  in  the  mflamed  con- 
junctiva will  have  been  ovei-come,  and  the  purulent 
discharge  cease;  but,  as  a  general  rule,  after  each 
appHcation  of  the  caustic,  the  pus  will  take  a  longer 
time  to  form,  and  will  ultimately  disappear  altogether. 

M  Wecker's  explanation  of  the  action  of  the  caustic 
is,  that  the  hyper-action  gomg  on  in  the  part  is  caused 
by  the  sluo-gish  circulation  of  the  blood  through  tiie 
vessels  of  the  inflamed  tissue ;  the  apphcationof  nitrate 
of  silver  by  altering  this  abnormal  action  causes  the 
stream  of  blood  to  pass  more  rapidly  through  the 
part,  and  thus  improves  the  circumstances  of  tiie 
tissues  so  far  as  their  nutrition  is  concerned,  lo  keep 
up  this  action  of  the  caustic,  he  advises  the  apphcation 
of  cold  compresses  to  the  eyelids  immediate  y  after 
the  cauterization.  The  compresses  should  be  con- 
tinued, if  possible,  without  intermission  for  they  not 
only  prevent  the  vessels  from  again  dilating,  but  they 
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wash  away  the  abuoi-mal  seci-etion,  and  thus  keep  the  Clean- 
eye  perfectly  clean— a  most  important  point  to  attend  l'"'^^^ 
to  in  such  cases.  The  cold  compress  may  be  made  by 
taking  pledgets  of  lint  sufficiently  large  to  cover  the 
eyelids,  which  should  be  laid  on  a  lump  of  ice  until 
quite  cold,  they  must  then  be  placed  on  the  lid,  and 
changed  when  they  become  in  the  least  warm.  Pledgets 
of  this  kind  should  <be  kept  on  the  ice  in  rotation,  so 
as  to  maintain  a  constant  cold  surface  to  the  inflamed 
eyelid.  The  congestion  being  thus  temporarily  over- 
come, a  more  rapid  circulation  of  blood  takes  place 
through  the  vessels,  the  nutrition  of  the  parts  is 
re-estabhshed,  and  the  vessels  are  then  more  likely  to 
retain  their  normal  caHbre.the  healthy  blood  acting  as 
a  stimulant  to  their  contractile  tissue. 

There  is  no  necessity  for  syringing  out  the  eye  in  Syringing 
order  that  we  may  keep  it  clean :  it  is  quite  sufficient  needless, 
to  evert  the  lids  slightly,  and  aUow  a  httle  cold  water 
to  trickle  into  the  eye,  from  time  to  time. 

M.  Wecker  insists  upon  the  importance  of  attending 
to  the  foregoing  rules  with  regard  to  the  use  of  nitrate 
of  silver  which  I  shall  therefore  briefly  recapitulate.  Recapitula- 
it  should  never  be  employed  until  suppuration  has  com- 
menced,  otherwise  it  may  do  positive  harm.  Havino- 
applied  it,  wait  before  using  it  again,  till  the  whole 
ot  the  deposit  which  it  has  formed  on  the  surface  of 
the  conjunctiva  has  disappeared,  and  suppuration  has 
been  re-estabhshed  ;  if  this  is  not  done,  we  shall  apply 
the  caustic  to  the  denuded  basement  membrane,  which 
will  be  likely  to  damage  this  delicate  structure,  and 
the  connective  tissue  beneath  it,  and  would  be  followed 
by  the  formation  of  cicatrices,  and  a  permanently 
rough  state  ot  the  conjunctiva.    As  I  before  observed 
our  only  guide  as  to  the  frequency  with  which  the 
cauterization  should  be  employed  is  the  appearance  of 
the  mucous  membrane :  as  soon  as  pus  re-forms  we 
may  be  sure  that  the  epithelium  has  been  reproduced 
and  may  therefore  with  safety  resume  the  use  of  the 
dfluted  pencil.  If  these  rules  are  attended  to,  there  is  no 
tear  of  our  cauterizing  an  eye  afi^ected  with  diphtheritic 
conjunctivitis  m  its  early  stages,  or  of  any  other  of 
those  mishaps  taking  place,  a  combination  of  which 
has  thrown  even  this  sovereign  remedy  into  disrepute 
with  some  surgeons.  >^pute 

With  regard  to  the  management  of  the  orbital  con- 
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junctiva,  wliicli  lias  been  left  untouched  by  the  nitrate 
of  silver,  but  which  is  swollen  and  probably  overlap- 
ping the  cornea,  it  is  advisable  to  make  four  or  five 
incisions  through  the  mucous  membrane,  radiating 
from  its  chemosed  portion,  which  overlaps  the  cornea, 
outwards  as  far  as  the  eyelids.*  I  would  make  at 
least  four  such  deep  incisions  down  to  the  sclerotic :  they 
should  be  made  with  a  cataract  *knife,  or  some  such 
sharp-edged  instrument,  so  as  not  to  lacerate  the  tis- 
sues. There  can,  I  think,  be  no  doubt  that,  by  cutting 
through  the  swollen  conjunctiva  in  this  way,  we  relieve 
the  pressure  which  the  chemosis  exerts  upon  the  deeper 
layer  of  vessels,  and  thus  give  the  cornea  a  chance  of 
receiving  sufficient  nourishment  to  keep  it  ahve.  _  The 
only  objection  advanced  against  these  deep  incisions 
is,  that  in  healing  four  cicatrices  must  be  left  in  the 
conjunctiva.  I  do  not,  however,  regard  this  objection 
as  of  any  great  moment,  when  placed  in  opposition  to 
the  fact,  that  by  this  means  we  may  do  much  towards 
preserving  the  integrity  of  the  cornea,  which  is  pro- 
bably threatened  with  immediate  destruction. 

I  am  no  advocate,  however,  for  repeated  and  nume- 
rous incisions  through  the  chemosed  conjunctiva  the 
operation  should  be  performed  as  I  have  described, 
and  as  it  is  our  object  to  relieve  the  congested  vess^b, 
we  must  encourage  the  bleeding  from  the  wounds  which 
we  have  made  by  keeping  the  lids  open,  and  bathing 
the  parts  with  warm  water  for  ten  minutes  or  so.  If 
we  allow  the  lids  to  close  immediately  after  the  con- 
junctiva has  been  incised,  clots  of  blood  form  beneath 
them,  and  the  pressure  which  these  exert  on  the  vessels 
stops  the  hEemorrhage,  and  defeats  the  principal  object 
which  we  had  in  view  in  making  the  incisions.  These 
clots  must  therefore  be  prevented  from  forming  for  the 
space  of  about  ten  minutes ;  the  Hds  may  then  be 
closed,  and  the  cold  water  compress  applied. 

It  will  seldom  be  advisable  to  repeat  these  deep  in- 
cisions into  the  mucous  membrane,  but  after  the  pal- 
pebral conjunctiva  has  been  smeared  over  with  the 
caustic  pencil,  we  may  perhaps  scarify  the  chemosed 
orbital  mucous  membrane,  making  swjjer^aaJ  incisions 
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ill  all  directions,  and  then  endeavour  to  excite  hasmor- 
rliage  from  the  divided  vessels,  by  the  application  of 
warm  fomentations. 

With  regard  to  the  state  of  the  cornea  and  its  treat-  Treatment 
ment,  we  must  in  the  first  place  make  a  thorough  of  corneal 
examination  of  the  part,  and  its  condition  cannot  be  too  ^^'"Piica- 
carefully  considered;  for  upon  this  inspection,  and 
upon  the  treatment  it  suggests,  the  patient's  sight  in 
many  cases  depends. 

The  danger  which  we  have  to  fear,  if  perforation  of  Danger  of 
the  cornea  takes  place,  is  that  opacity  will  ensue,  or  a  perfora- 
staphyloma_  of  the  iris  occur,  the  elastic  structures 
Behind  the  iris  pushing  it  through  the  opening  in  the 
cornea,  and  when  in  this  position,  preventing  its  return 
to  its  normal  situation  in  the  anterior  chamber. 

In  cases  where  a  portion  of  the  cornea  is  so  far  de-  Paracen- 
stroyed  by  ulceration,  that  its  posterior  elastic  lamina  ^esis  of 
alone  remains  intact,  it  may  happen,  at  any  moment, 
that  this  deUcate  structure  will  be  burst  open  by  the 
distending  force  behind  it ;  we  should  therefore  relieve 
the  intra-ocular  pressure  by  puncturing  the  cornea 
with  a  needle,  and  allowing  the  aqueous  to  escape. 
This  little  operation  of  paracentesis  of  the  cornea, 
under  these  circumstances,  is  often  attended  with  the  Relieves 
happiest  results  :  it  not  only  prevents  the  formation  dangerous 
of  a  staphyloma,  but,  by  diminishing  the  intra-ocular 
pressure,  it  reHeves  the  tension  of  the  eyeball,  and 
hence  also  the  ciliary  neurosis  from  which  the  patient 
often  suffers  to  an  intense  degree.    I  beHeve  I  am  tole-  and  rain 
rably  safe  m  saying,  that  we  are  far  more  likely  to  err  ' 
on  the  side  of  non-interference,  than  we  are  to  open  the 
cornea  too  often  under  these  circumstances  The 
puncture  through  the  cornea  should  be  made  near  its 
junction  with  the  sclerotic,  and  the  point  of  a  fine 
needle  must  only  be  allowed  just  to  enter  the  anterior 
chamber,  otherwise  the  lens  may  be  injured-  but 
beyond  this  caution,  which  is  not  pecuHar  to  these  ^ 
cases,  no  particular  rules  are  necessary  for  this  opera-  ^8^1^^ 
tion.    it  IS  by  no  means  always  sufficient  to  perform 
paracentesis  once,  in  the  treatment  of  a  case  of  this  Sclure 
kind;  the  puncture  made  m  the  cornea  heals  within 
twenty-four  hours,  and  the  aqueous  humour  rapidlv 
re-forms,  so  that  it  will  very  probably  be  necessary 
to  open  the  cornea  a  second,  or  even  a  third  time 
though  this  IS  very  rarely  necessary. 
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To  sum  up  then :  in  the  majority  of  cases  of  the 
class  we  are  now  considering,  we  shall  have — Ist,  to 
make  a  thorough  examinatiou  of  the  eye,  and  should 
we  find  the  cornea  ulcerated,  we  must  2ndly,  apply  a 
pencil  of  dilute  caustic  to  the  palpebral  mucous  mem- 
brane and  semilunar  folds;  3rdly,  incise  or  scarify  the 
orbital  conjunctiva  ;  and  4thly,  puncture  the  cornea,  if 
we  find  that  one  or  more  deep  ulcers  exist,  but  have  not 
yet  eaten  through  it.  Lastly,  if  the  eyelids  are  much 
swollen,  it  is  of  the  greatest  importance  to  paiut  the 
skin  over  them  with  a  saturated  solution  of  nitrate  of 
silver.  Cold  compresses  may  then  be  applied  to  the  eye. 

We  have  still,  however,  one  important  adjunct  to 
our  treatment,  and  that  is  the  instillation  of  a  solution 
of  atropine  (one  grain  to  a  drachm  of  water)  into  the 
eye  ;  these  drops  may  be  appHed  every  six  hours.  The 
object  of  this  treatment  is  to  paralyse  the  intra-ocular 
nei-ves,  together  with  those  supplying  the  cornea,  and 
by  relieving  the  tension  of  the  ciUary  muscle  and 
cornea,  to  lessen  the  chances  of  the  latter  giving  way, 
if  partially  destroyed  by  ulceration.  The  ins  also 
being  retracted  when  under  the  influence  of  atropme, 
its  vessels  are  partially  empty,  and  less  aqueous 
humour  will  therefore  be  secreted,  so  that  the  internal 
pressure  will  be  reduced ;  moreover,  if  the  cornea  gives 
way,  the  iris  is  less  Hkely  to  be  forced  through  the 
opening,  than  if  it  be  allowed  to  remain  m  its  normal 
position  in  the  anterior  chamber. 

The  above  may  be  considered  as  the  special  and 
necessary  treatment  for  cases  of  purulent  conjuncti- 
vitis, comphcated  with  lesion  of  the  cornea.  We  may 
now  consider  one  or  two  points  bearing  on  the  general 
treatment  of  such  cases,  whether  comphcated  with 
ulceration  or  not ;  and  probably  one  of  the  most  impor- 
tant circumstances  to  attend  to  is  the  protection  ot  the 
sound  eye,  if  only  one  is  affected,  since  the  purulent 
secretion  from  the  diseased  eye  is  very  apt  to  get  mto 
the  sound  one,  and  induce  a  similar  disease,  it,  tliere- 
fore,  we  can  protect  the  sound  eye  by  a  pad  ot  cotton 
wool  and  a  bandage,  we  shall  be  doing  the  patient  most 
valuable  service.  The  patient  himselt  will  readdy 
nnderstand  the  advantage  of  this  proceeding  and 
.submit  to  the  trifling  discomfort  of  having  his  sound 
eye  closed,  so  as  to  protect  it  from  purulent  mfection. 
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•    The  pain  from  which,  many  patients  suffer  in  this  Relieve 
disease,  may  be  relieved  by  the  application  of  the  P^'°- 
extract  of  belladonna  over  the  foreliead,  and  the 
administration  of  morphia.    We  shall  often  have  to 
nse  the  latter  drug  in  full  doses  at  bed-time,  for  it  is 
then  that  the  pain  generally  increases,  and  prevents 
the  patient  from  sleeping. 
_  With  regard  to  the  application  of  leeches,  I  would  Leeches 
simply  say,  that  in  a  case  of  purulent  conjunctivitis  seldom 
occun-ing  in  a  plethoric  individual,  by  all  means  apply 
eight  or  ten  leeches  to  either  temple.    But,  on  the 
other  hand,  no  more  dangerous  rule  can  be  laid  down 
than  that,  because  a  person  is  suffering  from  pain  and 
purulent  conjunctivitis,  leeches  are  to  be  applied  in  an 
indiscriminate  manner.    iVjy  own  experience  wonld  Discretion 
lead  me  almost  to  reverse  this  rule,  but  in  practice  it    the  use 
will  be  found  impossible  to  lay  down  any  invariable  Slps^^^" 
directions  on  the  subject.    It  would  be  as  absurd  to 
deplete  a  weak,  anxious,  and  anemic  patient  labouring 
under  purulent  conjunctivitis,  as  it  would  be  to  abstain 
from  the  practice  in  all  cases :  our  common  sense  must 
guide  us  in  the  matter. 

So  far,  however,  from  leeches  being  always  useful  in  stimnlant. 
purulent  conjunctivitis,  I  am  inclined  to  think  that  and 
stimulants  are  mostly  required;  rum  mixture,  with 
quinine  and  morphia,  being  frequently  called  for,  to- 
gether with  a  generous  diet ;  the  state  of  the  patient's 
pulse  wiU  be  our  best  guide  as  to  the  extent  to  which 
this  practice  should  be  carried.    In  many  cases  the  in- 
fusion of  bark  with  ammonia  will  prove  of  the  gi-eatest 
benefit :  should  it  seem  to  increase  the  pain  in  the  eye 
it  may  be  discontinued,  but  if  it  has  no  such  effect  it 
13  more  than  probable  that  the  patient  will  improve' 
greatly  under  its  nse. 

I  have  before  remarked  that,  as  a  general  rule,  puru- 
lent conjunctivitis  is  not  accompanied  by  any  marked 
constitutional  symptoms.  Should  the  patient  be  fever- 
ish, diaphoretics  will  be  useful,  and,  under  any  circum-  Dianho- 
stances,  we  must  be  careful  to  regulate  the  action  of  """^ 
the  bowels  with  mild  laxatives  if  necessary.  But  as 
purulent  conjunctivitis  has  nothing  to  do  with  a 
taulty  state  of  the  liver  or  stomach,  we  should  not 
launch  out  at  random  with  purgatives  or  druo-s  of  this 
description,  m  the  hope  of  improving  the  state  of  the 
secretions-as  the  phrase  is.    These  drugs  are  useful 
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enough,  when  called  for,  but,  as  a  general  rule,  are 
positively  harmful  in  the  class  of  cases  now  under  our 
consideration. 

With  regard  to  the  use  of  mercury  in  the  treatment 
of  this  disease,  without  entering  upon  any  discussion 
of  the  reputed  power  of  this  drug  to  cut  short  the  in- 
flammatory process,  I  am  bound  to  observe  that  in 
cases  of  suppurative  conjunctivitis  I  have  never  found 
any  advantage  whatever  from  its  administration. 

Pure  air,  the  best  of  all  tonics,  must,  if  possible, 
be  obtained ;  and  all  unnecessary  confinement  to  bed, 
or  to  one  room,  be  avoided. 

We  cannot  too  strongly  insist  upon  the  enfoi'cement 
of  absolute  cleanliness,  and,  as  far  as  possible,  segrega- 
tion, among  patients  suffering  from  purulent  conjunc- 
tivitis.   The  attendants  must  be  strictly  warned  as  to 
the  danger  they  run  from  contact  with  the  purulent 
discharges.    Cases  of  purulent  conjunctivitis  should 
not  be  admitted  into  a  general  hospital,  unless  they 
can  be  isolated ;  and  the  strictest  orders  should  then 
be  given,  that  the  dressings  or  rags  employed  should 
be  burnt  after  use.    Washing  utensils,  and  in  fact 
everything  brought  in  contact  with  the  patient,  should 
be  retained  for  his  special  use.    If  purulent  conjuncti- 
vitis should  affect  a  child  at  school,  he  should  imme- 
diately be  separated  from  his  playfellows ;  and  the  same 
remark  applies  to  soldiers,  and,  in  fact,  to  collections 
of  individuals,  whether  in  families,  schools,  regiments, 
or  any  other  condition  of  society. 

Diphtheritic  Conjunctivitis. — This  is,  at  present,  a 
comparatively  rare  form  of  disease  in  India,  and  I 
must  therefore  depend  very  much  upon  the  description 
and  experience  of  others  for  an  account  of  its  pheno- 
mena and  treatment.* 

In  some  parts  of  Germany,  the  havoc  which  diph- 
theritic conjunctivitis  commits  among  the  lower  classes 
is  fearful,  for  when  once  a  patient  has  been  attacked 
with  it,  his  chances  of  recovering  his  sight  are  even 
less  promising  than  in  cases  of  purulent  conjuncti- 

*  See  "Maladies  des  Yeux,"  par  M.  Wecker,  vol.  i.  p.  70; 
Cyprien  Raynaud,  "Thesis,"  Paris,  1866;  "  Lehrbuch  der 
Praktischen  Augenheilkunde,"  vou  K.  Stellwag  von  Canon, 
p.  378,  1864,  Wien. 
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vitis ;  tlie  trutli  being  that  the  affection  of  the  con- 
junctiva is  simply  a  local  manifestation  of  a  more 
general,  and  very  grave  form  of  disease,  in  which  any 
inflammatory  affection  of  the  mucous  membrane  is 
apt  to  assume  the  unhealthy  and  dangerous  type  which 
is  characteristic  of  the  malady. 

Unless,  therefore,  diphtheria  be  endemic,  we  are  Exciting 
hardly  likely  to  meet  with  instances  of  this  kind  of  causes 
conjunctivitis ;  but,  on  the  other  hand,  in  districts 
where  it  prevails,  if  a  person  be  snsceptilDle  of  its  in- 
fluence, any  cause  inducing  local  irritation  in  the  con- 
junctiva may  give  rise  to  the  disease.  In  this  way,  the 
discharge  from  the  eye  of  a  patient  suffering  from  pu- 
rulent conjunctivitis,  maybe  said  to  produce  the  diph- 
theritic form  of  the  disease. 

Pathology  and  Symptoms  — If  we  bear  in  mind  the 
characteristic  features  of  diphtheria  in  other  situations, 
we  shall  readily  comprehend  the  nature  of  the  pheno- 
mena induced  when  it  attacks  the  conjunctiva.  The 
same  tendency  manifests  itself  here,  as  in  the  mucous 
membrane  of  the  fauces  and  other  parts  of  the  body, 
for  a  fibrinous  exudation  to  occur,  not  only  on  the  sur-  Fibrinous 
face,  but  also  in  the  connective  tissue  of  the  mucous  brawny 
membrane ;  the  eyelids  become  swollen,  hard,  and  ^^"^"^^^io"- 
brawny,  so  that  it  is  with  difficulty  they  can  be 
everted,  or,  in  many  cases,  even  separated  from  one 
another,  and  in  attempting  to  drag  them  apart  we 
often  put  the  patient  to  considerable  pain. 

On  examining  the  conjunctiva,  we  shall  fiind  it  of  a  Conjunc- 
buff  colour,  streaked  here  and  there  with  a  reddish  ^"ff 
coloration,  the  inner  surface  of  the  lids  presenting  a  mottled 
mottled  appearance.  This  arises  from  the  buff-coloured 
fibrinous  exudations  which  infiltrate  the  part,  exerting 
pressure  on  the  vessels  and  stopping  the  circulation 
through  their  smaller  branches ;  some  of  the  larger 
vessels  remain  patent,  while  others  give  way,  and  their 
altered  contents,  staining  the  fibrinous  exudations 
around  them,  produce  the  mottled  appearance  re- 
ferred to. 

The  contrast,  therefore,  between  the  appearance  of  Not  red  and 
the  mucous  membrane  of  the  lids,  in  this  the  first 
stage  of  diphtheria,  and  that  of  purulent  conjuncti- 
vitis, is  very  marked :  in  the  latter,  the  mucous  mem- 
brane is  swollen,  and  of  a  uniformly  deep  scarlet  colour, 
with  spots  of  ecchymosis  scattered  over  its  surface,  the 
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enlarged  and  prominent  villi  giving  it  almost  the  ap- 
pearance of  a  granulating  sore  ;  whereas  in  diphtheritic 
conjunctivitis  the  mucous  membrane  is  of  a  buff  or 
drab  colour,  comparatively  smooth,  mottled  over  with 
superficial  patches  of  exudation  and  extravasated 
blood,  and  a  few  larg6  and  contorted  vessels  are  usually 
seen  on  its  surface. 

If  we  attempt  to  remove  any  of  the  fibrinous  exuda- 
tion from  tlie  surface,  we  shall  find  that  it  adheres 
firmly  to  the  conjunctiva ;  we  may  detach  it,  but  it 
breaks  away  in  shreds,  and  from  the  jagged  surface  of 
the  wound  which  is  left,  a  bloody,  serous  fluid  oozes 
away ;  the  exudation,  in  fact,  is  by  no  means  limited 
to  the  surface  of  the  conjunctiva,  but  exists  principally 
in  the  sub-mucous  connective  tissue. 

The  changes  and  a^Dpearance  of  the  conjunctiva 
above  described  are  by  no  means  confined  to  the  eye- 
lids ;  exactly  the  same  condition  exists  in  the  mucous 
membrane  covering  the  sclerotic,  the  fibrinous  exuda- 
tion infiltrating  the  conjunctiva  throughout  the  whole 
of  its  extent,  and  too  often  extending  to  the  cornea. 

The  period,  during  which  the  exudation  is  being 
formed  in  the  connective  tissue,  may  be  considered  as 
the^7's^  stage  of  diphtheritic  conjunctivitis  ;  it  usually 
lasts  about  six  days,  and  is  accompanied  with  fever 
and  considerable  pain  in  the  eyes,  extending  to  the 
temples  and  head ;  this  pain  is  increased  if  we  attempt 
to  open  the  eyelids,  which  are  swollen  and  of  brawny 
hardness.  The  temperature  of  the  part  is  sensibly 
increased.  The  secretion  at  this  period  is  scanty  and 
serous.  As  a  general  rule,  both  eyes  are  affected,  the 
disease  being,  as  I  before  remarked,  a  local  manifesta- 
tion of  a  general  disorder. 

The  second  stage  is  one  of  reaction,  degenerative 
changes  taking  place  in  the  fibrinous  exudations,  which 
become  softened  and  broken  down.  The  detritus  thus 
produced,  together  with  pus  cells  from  the  connective 
tissue,  and  disintegrated  blood  corpuscles,  are  thrown 
off  from  the  surface  of  the  conjunctiva  as  a  bloody, 
purulent  discharge,  containing  shreds  of  fibrinous  sub- 
stance, and  supposed  to  have  very  irritating  properties. 
The  appearance  of  the  everted  lids  is  now  completely 
altered,  and  nearly  approaches  that  of  the  second  stage 
of  purulent  conjunctivitis.  The  vessels  are  dilated  and 
turgid  with  blood,  the  surface  scarlet,  but  still  pre- 


DIPHTHERITIC  CONJUNCTIVITIS.  199 

sentiug  some  patches  of  yellow  extidation ;  the  dis-  Hyper- 
charge  is  abundant.    The  patient  is  now  almost  free 
from  pain. 

The  second  stage  varies  in  its  duration,  in  propor- 
tion to  the  amount  and  depth  of  the  primary  croupy 
infiltration :  if  this  has  been  great,  the  suppurative 
stage  will  be  prolonged,  and  the  reverse  if  it  is  scanty 
or  superficial. 

In  the  tJiird  stage  of  the  disease  the  inflammatory  stage: 
action  subsides,  and  the  effects  of  the  previous  changes  cicatriza- 
which  have  taken  place  in  the  conjunctiva  become 
apparent.  Of  these,  the  destruction  of  the  sub-con- 
junctival  tissues,  consequent  on  the  deleterious  influ- 
ences exercised  by  the  fibrinous  exudation  on  the  part, 
is  most  obvious  ;  and  in  the  reparation  of  the  damage 
thus  done,  cicatrices  are  formed,  which,  in  contracting, 
press  upon  and  obstruct  the  few  remaining  vessels  of 
the  conjunctiva,  so  that  the  mucous  membrane  may  at 
length  be  entirely  destroyed  and  replaced  by  white, 
glistening,  cicatricial  tissue.  The  duration  of  this 
stage  will  vary  with  the  amount  of  destruction  already 
eff'ected,  but,  like  most  reparative  processes,  it  is 
usually  prolonged. 

Diagnosis— M.  Wecker  states  that  the  severity  of  Diagnosh. 
the  three_  stages  of  diphtheritic  conjunctivitis  varies  in 
difierent  individuals,  and  that  if  the  first  stage  runs  a 
rapid  course,^  the  case  may  be  mistaken  for  one  of 
purulent  conjunctivitis ;  with  regard  to  treatment,  Milder 
however,  no  danger  would  arise  even  if  a  mistake  of  foTms 
this  kind  were  to  occur,  for  a  solution  of  nitrate 
of  silver,  or  the  dilute  caustic  pencil,  would  be  the 
agents  upon  which  we  should  rely  under  any  circum- 
stances. 

It  is  hardly  necessary  to  mention  that  cases  of  diph- 
theritic conjunctivitis  are  not  to  be  mistaken  for  cases 
of  conjunctivitis  occurring  among  people  in  a  very  low  Con- 
state  of  health,  on  whose  conjunctivas  false  membranes  junRtivitis 
are  apt  to  form;   for  beyond  a  somewhat  similar  mm ^^^'^ 
appearance  of  the  parts  at  first  sight,  there  is  no  branes. 
analogy  whatever  between  the  two  forms  of  disease. 
These  false  membranes  may  be  readily  detached  from 
the  surface  of  the  conjunctiva,  the  mucous  membrane 
appearing  of  a  florid  red  colour  beneath  them,  whereas 
m  diphtheritic   conjunctivitis  we  can  only  detach 
broken  shreds  of  the  fibrinous  exudation,  the  surface 
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of  tlie  wound  presenting  a  yellow  granular  appearance, 
from  which  a  yellowish-red  serous  fluid  exudes. 

Complications  and  liesuUs.—As  in  suppurative,  so  in 
diphtheritic  conjunctivitis,  it  is  the  structural  changes 
to  which  the  cornea  is  liable  which  render  the  disease 
so  dangerous  to  the  patient's  sight ;  and,  unfortunately, 
the  virulent  character  of  the  affection  too  often  defeats 
all  our  attempts  to  save  the  eye. 

The  danger  to  the  cornea  is  twofold:  First,  the 
fibrinous  exudation  may  infiltrate  its  laminated  struc- 
ture, and  in  degenerating,  completely  destroy  it.  Thus 
we  sometimes  find,  on  opening  the  lids  of  a  person  suf- 
fering from  this  affection,  that  the  cornea  is  of  a 
yeUowish-grey  colour,  owing  to  this  infiltration  of  its 
tissue ;  and  when  the  second  stage  of  the  disease  is 
established,  the  cornea  appears  to  break  down  en  masse 
with  the  exudative  material,  a  large  staphyloma  re- 
sulting. In  other  cases  a  deep  circumferential  ulcer 
maybe  seen  surrounding  the  cornea, — a  most  dangerous 
symptom  in  this  disease,  for  in  spite  of  all  om*  care  the 
ulcer  generally  spreads  rapidly,  a  few  hours  often  suf- 
ficing to  complete  the  mischief,  and  the  cornea  giving 
way,  the  eye  is  destroyed.  This  ulcerative  process  is 
sometimes  peculiarly  treacherous  :  the  cornea  at  first 
looks  hazy,  as  if  affected  with  keratitis ;  this  condition 
having  lasted  for  a  few  days,  the  anterior  and  middle 
layers  become  disintegrated  and  destroyed.  On  examin- 
ing the  eye,  at  first  sight  the  cornea  may  appear  bright 
and  clear ;  a  closer  observation,  however,  will  convince 
us  of  the  fact,  that  the  postei-ior  elastic  lamina  alone 
remains  intact,  and  is  bulged  forward  from  the  pressure 
of  the  aqueous  fiuid  behind  it ;  nor  can  it  stand  this 
tension  long  ;  it  is  almost  certain  to  burst  open,  and 
then  the  lens,  the  aqueous  humour,  and  a  portion  of 
the  iris  are  protruded  through  the  wound. 

Secondly,  if  the  patient  escapes  these  evils,  and  the 
cornea  is  not  destroyed  during  the  active  stages  of  the 
disease,  it  may  still  suffer  at  a  later  period ;  the  rough 
cicatrices  which  form  during  the  third  stage,  and  at 
length  replace  the  palpebral  conjunctiva,  by  constantly 
rubbing  against  the  surface  of  the  cornea,  induce  opa- 
city of  its  structure,  and  ultimately  loss  of  sight.  Nor 
does  this  complete  the  list  of  misfortunes,  for  in  course 
of  time  the  cicatrices  contract,  and  in  contracting  they 
shorten  and  displace  the  ciliary  margin  of  the  lid. 
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inducing  a  most  obstinate  form  of  entropium.  Lastly, 

in  the  reparative  process,  the  opposed  surfaces  of  the  Entropium. 

palpebral  and  ocular  portions  of  the  conjunctiva  are 

apt  to  become  adherent,  and  the  conjunctival  sac  Symbie- 

obUterated.  P'^^'^on- 

_  Prognosis. — From  the  foregoing  account  of  this  ter- 
rible malady,  it  is  evident  tliat  a  favourable  termination  Prognosis 
can  rarely  be  looked  for.    If,  then,  the  first  stage  has  ""favour- 
been  severe,  we  cannot  but  be  extremely  anxious  as  to 
the  result ;  disorganization  of  the  cornea  is  almost  sure 
to  occur,  and  we  must  frame  our  opinion  accordingly. 
Even  in  apparently  mUd  cases,  our  prognosis  must  be 
very  guarded,  for,  like  purulent  conjunctivitis,  the  or  guarded, 
disease  is  subject  to  relapses,  and  a  case  which  at  first 
appeared  favourable  may  be  less  so  afterwards. 

Becajnhdaiion.— Before  leaviug  the  subject,  I  will  Recapitu- 
briefly  recapitulate  the  symptoms  of  diphtheritic  con-  1*^"°"  of 
junctivitis.    It  may  be  divided  into  three  stages  :  in  ^^'^P*'""^- 
the  first,  fibrinous  exudation  occurs;  in  the  second, 
this  exudation  is  broken  up  and  removed ;  and  in  the 
third  and  last  stage,  cicatrization  and  reparation  of  the 
damaged  conjunctiva  take  place. 

The  first  stage  may  last  from  five  to  ten  days ;  it  is 
usually  accompanied  with  fever,  and  the  patient  sufi^ers 
great  pain  in  the  eye  and  neighbouring  parts ;  the 
swelhng  of  the  Ms  is  of  brawny  hardness.  On  sepa- 
ratmg  them,  the  conjunctiva  will  be  found  of  a  pale 
yellow  or  buff  colour,  with  a  few  distended  vessels 
coursmg  over  it,  and  here  and  there  some  spots  of 
ecchymosis  may  be  seen  ;  a  yellowish  serous  fluid 
sometimes  streaked  with  blood,  exudes  from  the  surface 
rhe  cornea,  m  the  majority  of  cases,  will  be  found  to 
be  more  or  less  opaque,  as  if  stained  with  a  solution  of 
carbonate  of  lead. 

The  second,  or  suppurative  stage  of  the  disease,  is  of 
variable  duration.  The  patient  is  now  almost  free  from 
pam,  but  the  discharge  is  often  very  profuse,  and  pours 
away  from  the  eye  directly  the  lids  are  open.  It  has 
assumed  a  purulent  character,  being,  in  fact,  a  mixture 
ot  pus,  disintegrated  diphtheritic  exudation,  and  blood 
ihe  conjunctiva  is  swollen  and  of  a  bright  red  colour' 
but  scattered  patches  of  exudation  may  stiU  be  seen' 
It  IS  m  this  stage  of  the  disease  that  we  may  expect  to 
hnd  rapid  and  destructive  changes  going  on  in  the 
cornea;  it  may  appear  bright  and  clear  to  a  superficial 
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observer,  but  the  appearance  may  be  delusive,  and 
destruction  far  advanced.  In  some  cases,  suppuration 
having  commenced,  the  cornea  looks  somewhat  like  a 
piece  of  moist  wash-leather ;  in  others,  deep  and 
rapidly  extending  ulceration  may  be  going  on  at  the 
margin.  It  is  very  seldom  that  the  cornea  is  found  in 
a  normal  condition  throughout  the  suppurative  stage 
of  the  disease. 

The  third  stage  of  diphtheritic  conjunctivitis  consists 
in  the  formation,  of  cicatricial  tissue,  by  which  the 
mucous  membrane  is  replaced.  As,  therefore,  the  vas- 
cularity of  the  second  stage  of  the  disease  gradually 
subsides,  and  the  discharge  ceases,  the  inner  surface 
of  the  lids  assumes  a  glistening,  white,  and  puckered 
aspect.  This  new  tissue  is  very  apt  to  contract  and 
produce  entropium ;  and  the  rough  surface  which  it 
constantly  opposes  to  the  cornea  generally  gives  rise  to 
opacity  ;  so  that  supposing  the  cornea  has  escaped  un- 
injured through  the  second  stage  of  the  disease,  the 
patient  will  now  be  in  imminent  danger  of  losing  his 
sight  from  these  secondary  changes. 

Causes.  Causes  of  Diphtheritic  Conjunctivitis. — The  causes 

which  give  rise  to  this  form  of  conjunctivitis  are  doubt- 
less those  local  influences,  whatever  they  may  be,  which 
engender  diphtheritic  inflammation  in  other  situations. 

Endemic      It  is  met  with  in  districts  where  diphtheria  is  endemic ; 

influences,  and  the  disease  has  been  known  to  spread  from  the 
conjunctiva  to  the  nares,  mouth,  and  throat.  On  the 
other  hand,  it  is  equally  certain  that  the  secretion 
from  a  mucous  membrane  attacked  by  diphtheria,  is 
capable  of  propagating  a  similar  form  of  disease  in  an 

Contagion,  otherwise  healthy  eye ;  it  is,  in  fact,  a  highly  contagious 
affection,  and  hence  arises  the  necessity  for  taking  every 
precaution  to  prevent  the  discharge  spreading  from  a 
diseased  to  a  healthy  eye. 

Diphtheritic  conjunctivitis  is  most  apt  to  occur 
among  children'  under  eight  years  of  age,  and  in  the 
majority  of  instances  both  eyes  are  affected. 

Treatment.  Treatment  of  Diphtheritic  Gonjunctiyitis. —  Div^- 
theritic  conjunctivitis  being  a  local  manifestation  of  a 
very  intractable  form  of  disease,  it  is  almost  impossible 
effectually  to  ward  off  the  iuj  urious  consequences  which 
too  often  follow  its  invasion. 

Continental      Some  German  practitioners  advocate  an  antiphlo- 

practice.      gistic  plan  of  treatment  proportioned  to  the  stlienic 
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character  of  the  affection — namely,  the  energetic  appli-  Antiphio- 
cation  of  cold  to  the  part,  extensive  local  bleedings,  and  g^i-ics. 
the  severest  antiphlogistic  regimen.     Others  would 
add  the  administration  of  mercury  in  large  and  re- 
peated doses,  so  as  to  bring  the  patient  under  the 
influence  of  this  drug  as  speedily  as  possible ;  calomel 
and  mercurial  inunction  are,  in  fact,  recommended  ad  Mercury. 
libitum,  and  appear  to  be  the  means  upon  which  thoy 
chiefly  rely  to  stay  the  progress  of  the  disease.  They 
have  been  closely  followed  by  other  continental  practi- 
tioners :  thus,  in  the  first  stage  of  diphtheritic  coniunc- 
tmtis,  M.  Wecker  employs  cold  water  compresses  to 
the  lids,  and  he  also  recommends  the  application  of 
leeches  to  the  temples  ;  but  above  all  things  he  insists 
on  the  administration  of  calomel  every  two  hours.  As 
soon  as  the  patient  is  salivated,  he  affirms  that  the 
conjunctiva  loses  its  buff-grey  appearance,  the  second 
stage  of  the  disease  being  speedily  established.  He 
speaks  favourably,  also,  of  the  effects  of  tartar  emetic 
m  relieving  the  feverish  symptoms.* 

Certainly,  as  our  continental  brethren  have  had  the 
most  experience  in  diphtheritic  conjunctivitis,  these 
methods  of  treatment  demand  our  careful  considera-  ^^^^^''^ 
tion,  but  my  own  experience  would  dispose  me  to 
adopt  a  very  different  method,  and  one  which  has  been 
very  generally  sanctioned  both  in  England  and  America 
in  the  treatment  of  diphtheria.f    I  rely  more  upon 


Dr.  Pagenstecher  reports  on  fourteen  cases  treated  "  bv 
scarifications  and  the  energetic  application  of  cold  in  the  diph- 
£dw'°'/r"  '''^  """^  secreting,  stages.    Six  did 

Sivol.i:p!^9T^^  °^  benefited."-OM..a..-c 

me^hodlrMh?/^!-''''^'^^^^"  ^'^°P«"&  antiphlogistic 

^ethod  m  the  active  stages  of  the  disease,  rejects  mercury  and 

cacious.'^'        ««^^P/«^^«-c«  as  "absolutely  an]  certainly  fneffi- 

dis^ase^'^is  SS^S^^r*''^^  ^T'''^  ^"1-  ^-  P-  363,  where  the 
Slomel.      ^  advanced  rapidly,  in  spite  of 

"  °^  Professor  Stellwag's  work  observe- 
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large  doses  of  the  sesquicliloride  of  iron,  combined  with 
chlorate  of  potash,  than  on  any  other  drugs,  in  tbe 
first  stage  of  the  disease  :  thirty  drops  of  the  tincture 
of  the  former,  together  with  twenty  grains  of  the 
chlorate  of  potash,  may  be  administered  every  three 
hours,  and  this  in  spite  of  the  fever  which  generally 
attends  the  outset  of  the  aft'ection.  Tiie  state  of  the 
bowels  must  be  attended  to ;  hot  baths  at  bed-time 
often  induce  perspiration  and  quiet  the  patient.  As 
a  general  rule,  a  lowering  plan  of  treatment  is  to  be 
avoided;  on  the  other  hand,  soup  and  a  generous, 
though  non- stimulating  dietary  are  demanded.  Mor- 
phia, or  some  other  preparation  of  opium,  should  be 
given  in  sufficient  doses  at  bed-time  to  procure  the 
patient  sleep  during  the  night. 

With  regard  to  the  local  treatment,  caustic  should 
not  be  nsed  in  the  first  stage  of  the  disease,  for  the  cir- 
culation in  the  conjunctival  vessels  is  already  impeded 
by  the  fibrinous  formation  surrounding  them,  and 
caustic  would  simply  intensify  this  condition  ;  in  fact, 
we  shall  in  these  cases,  as  in  all  other  forms  of  con- 
junctivitis, do  well  to  remember  the  rules  already  laid 
down  on  this  subject.  Caustic  is  not  to  be  employed 
unless  a  purulent  discharge  exists. 

When  once  the  purulent  discharge  has  commenced, 
and  the  conjunctiva  become  red  and  vascular,  the  local 
treatment  must  be  altered,  and  conducted  upon  pre- 
cisely the  same  principles  as  I  have  already  laid  down 
for  the  treatment  of  purulent  conjunctivitis.  A  solu- 
tion of  five  grains  of  nitrate  of  silver  to  an  ounce  of 
water  should  be  dropped  into  the  eye  frequently,  in 
cases  where  there  is  no  ulceration  of  the  cornea,  but 
when  ulceration  has  commenced,  the  dilute  caustic 
pencil  must  be  applied  carefully  to  the  tarsal  con- 
junctiva, together  with  cold  compresses  over  the  fids, 
the  eye  being  kept  scrupulously  clean.  We  should  re- 
member always  that  the  discharge  is  not  only  con- 
tagious, but  appears  to  possess  irritating  properties, 
and  consequently  to  keep  up  the  diseased  action,  it 
allowed  to  remain  in  contact  with  the  eye.  The  general 
treatment  will  still  consist  in  giving  tincture  of  iron 
and  chlorate  of  potash,  morphia,  and  hot  baths. 

In  the  third  stage  of  the  disease  very  httle  can  be 
done,  beyond  ordering  the  patient  a  mild  astringent 
lotion  to  be  used  twice  a  day,  and  bathing  the  eyes 
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frequently  in  tepid  water.  We  cannot  prevent  the  for- 
mation and  contraction  of  the  cicatrices,  which  are 
unfortunately,  the  natural  consequence  of  the  loss  of 
tissue,  following  the  previous  destructive  action  of  the 
disease. 

Granular  Conjunctivitis,  often  called  Military  Geab-xtlab 
Oputhalxia.*— This  is  a  common  form  of  disease,  par-  ^^^^l^^"' 
ticularly  among  the  lower  classes,  who  are  exposed  to 
.  malarious  and  other  debilitating  influences.   It  depends 
upon  the  presence  of  numerous  small  granular  bodies 
scattered  in  the  connective  tissue  of  the  conjunctiva, 
prmcipally  in  the  tarso-orbital  fold,  and  sometimes  in 
the  cornea.    These  growths  spring  from  the  cells  of  Granules 
the  connective  tissue  of  the  part ;  they  contain  no 
blood-vessels   or  nerves,  and  are,  therefore,  utterly  buf new 
unlike  the  vilH  m  every  respect ;  they  are,  in  fact,  new  formations, 
formations,  and  not  a  mere  hypertrophy  of  pre-exist- 
ing ones. 

On  everting  the  lid  of  a  person  suffering  £i-om 
granular  conjunctivitis,  it  is  true  that  we  shall,  in  the 
majority  of  instances,  find  the  papillje  of  the  conjunc- 
tiva more  or  less  congested  and  enlarged,  their  hue 
varying  according  to  the  stage  of  the  disease.  In 
chrome  cases,  the  epithelium  covering  ihem  becomes 
thickened,  and  they  are  promhaent  and  of  a  duskv 
brownish-red  hue,  and  of  course  confined  to  the  tarsal 
conjunctiva.  On  the  other  hand,  the  neoplastic 
.  growths  which  are  characteristic  of  granular  coniunc- 
tiyitis,  are  most  abundant  on  the  superior  tarso-orbital 
told,  and  sometimes  extend  to  the  orbital  coniunctiva 
where  there  are  no  vilH.  Frequently,  however,  thev 
are  so  small,  that  we  must  employ  a  lens  in  order  that 
we  may  clearly  discern  them.  But  whether  situated  in 
the  tarsal  or  orbital  mucous  membrane,  they  present 
the  same  appearance  of  small  granular  masses^  aptlv 
compared  to  millet  seeds,  situated  immediately  beneath  Re.emble 
the  conjunctiva.  As  the  disease  advances,  these '"iHet 
granular  bodies  may  increase  considerably  in  size,  and 

../^"k  '^es  Yeux,"  par  M.  Wecker,  vol.  i.  p  98- 

l^tt'"uri\,tT''^fJ'r^<  von   Stellwag  ;.  Carion 
"DOph'^halmie  Militaire  k  I'Acacl^mie  Eoyale  dj 
Sfn  SS!  Dr.  Warlomont,  Ann.  ^'oS^! 
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matter. 
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Leaving 
cicatrices. 


How  far 
analogous 
to  tubercle. 


may  tlien  be  distinctly  noticed  scattered  among  tlie 
enlarged  villi  of  the  palpebral  and  orbital  portions  of 
the  conjunctiva,  and  sometimes  they  extend  to  the 
cornea.  In  the  more  chronic  forms  of  the  malady, 
owing  to  an  excessive  development  of  intercellular 
material,  which  assumes  a  gelatinous  character,  these 
"  granulations"  sometimes  attain  the  size  and  trans- 
lucency  of  boiled  tapioca  grains — constituting  the 
*' frog -spawn"  granulations  of  some  pathologists. 

If  we  examine  these  granular  structures  with  the 
microscope  in  their  early  stages,  having  previously 
submitted  the  tissue  to  the  action  of  an  ammoniacal 
solution  of  carmine,  we  find  that  they  consist  of  little 
beyond  germinal  matter ;  this  subsequently  undergoes 
fatty  degeneration,  and  is  then  no  longer  coloured  by 
carmine.  This  is  also  the  case  in  those  chronic  forms, 
where  the  cell  elements  are  replaced  by  the  gelatinous 
intercellular  material  already  described.  It  is  often 
difficult  to  draw  a  line  of  demarcation  between  the 
healthy  germinal  matter  of  the  connective  tissue  and 
the  neoplastic  growths  of  granular  conjunctivitis;  but 
however  similar  to  healthy  germinal  matter  in  appear- 
ance, their  properties  are  perfectly  dissimilar,  for  the 
granular  bodies,  in  place  of  becoming  developed  into 
connective  tissue,  degenerate  into  a  fatty  or  other 
perishable  substance,  which  is  gradually  absorbed,  and 
the  space  which  it  has  occupied  contracting,  small 
cicatrices  are  left  to  mark  its  former  position.  It  is 
to  the  existence  of  a  conglomeration  of  these  cicatrices, 
and  the  consequent  contraction  of  theconjunctiva;l  tissue 
thus  induced,  that  the  unfavourable  results  of  this  form 
of  disease  are  mainly  due :  the  cicatrices  presenting  a 
rough  and  uneven  surface,  which,  _by_  constantly 
rubbing  against  the  cornea,  induces  irritation  and  sub- 
sequently vascular  opacity  of  that  important  structure. 

At  the  commencement  of  this  chapter,  I  said  that 
these  granular  bodies  bore  some  analogy  to  tubercle. 
This  is  so  as  regards  their  common  origin  in  a  prolife- 
ration of  the  connective-tissue  corpuscles,  and  in  the 
unstable  character  of  the  product  to  which  it  gives 
rise,  leading  to  the  destruction  of  the  normal  tissue  m 
the 'immediate  vicinity.  The  analogy,  however,  does 
not  extend  further,  and  the  history  of  granular  con- 
junctivitis does  not  point  to  any  constitutional  vice 
allied  to  that  of  tubercle  or  scrofula. 
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It  is  quite,  possible  to  mistake  the  enlarged  glands  Mistaken 
ot  tHe  conjunctiva  for  the  neoplastic  growths   of  for  g'ands. 
granular  conjunctivitis.    In  all  cases  of  irritation  of 
the  mucous  membrane,  the  glands  become  swoUen,  and 
may  frequently  be  seen  beneath  the  conjunctiva,  lookiii<^ 
very  much  like  the  new  formations  which  are  charac° 
teristic  of  that  affection;  nor  can  I  lay  down  any 
special  rules  by  which  to  distinguish  them.  The 
enlarged  glands,  indeed,  are  still  held  by  many  patho- 
logists to  constitute  the  essential  elements  of  the 
?f  disease  *       ''''^'''^^     the  conjunctiva  in  this  form 

]Vrfel?''-~i^'''f  ^^1"  conjunctivitis  is  described  by  Sy^pto^s 
M.  Wecker  under  two  heads,  acute  and  chronic;  the  ofreaTute 
former  may  be  conveniently  divided  into  three  stkges 

1.  ihe  hrst  stage  usually  lasts  from  eight  to  ten  i  ,  , 
days;  the  patient  complains  of  intolerance  of  lioSt  ILt^ 
and  supra-orbital  pains  ;  he  has  a  sensation  as  if  sand 
ThFl  P^f-^^e  lachrymaW  Pain. 

evertrXm  w  ^^^'^J  «wollenfand,  on  Congestion, 

everting  them  we  find  the  palpebral  conjunctiva  to  be 

bodf s  foo'kl^f  Lr^ll"/'  'r'''  P-niine^  Granular 

bed^£^^?.  fff  seeds,  may  be  noticed  em- ''"dies, 

bedded  in  the  mucous  membrane.f    This  condition  of 
the  conjunctiva  is  most  marked  in  the  upper  lid  and 
especiaUy  along  the  tarso-orbital  fold.    But  the  ml 
pebral  oonjunctiva  is  not  alone  affected-  the  same 

*  Ophthalmic  Surgery,  by  Dr    P  FranV.  ^ 
Department  Iteport  ror  ma     Accord  fm>^  f„  tj    ;  cf^''"^^  Medical 
the  "spawn^iL"  granulations  wSrLle  bel®^ 
larly  confounded  with  hypertrophic  gknds  P^^icu- 

T  UT.  a.  bnellen  on  Diseaspd  nf         n  • 
irosp.Ileports,  vol  iv.  p.  61  ^  Conjunctiva:  Ophih. 
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ther  witli  Dover's  powder,  may  be  given  -with  advan- 
tage three  or  four  times  a  day,  and  subsequently  the 
chlorate  of  potash  with  the  tincture  of  muriate  of  iron. 
I  would  even  advise  these  rfemedies,  together  with  a 
generous  dietary,  in  cases  where  the  second  stage  of  the 
disease  is  pursuing  an  active  course,  and  much 'more  so 
when  the  inflammatory  action  is  languid  and  weat. 
In  the  latter  instance  it  will  be  well  to  stimulate  the 
conjunctiva,  by  applying  sulphate  of  copper  to  its  sur- 
face once  a  day,  until  such  an  amount  of  increased 
action  is  excited  as  will  be  sufficient  to  destroy  the  neo- 
plastic growths,  which  are  the  origin  and  cause  of  all 
the  mischief. 

If,  however,  we  consider  that  the  inflammation  is 
more  than  adequate  to  a,ccomplish  this  purpose,  and 
that  it  is  endangering  the  vitality  of  the  cornea,  we 
must  at  once  control  its  action  by  means  of _  nitrate  of 
silver  and  cold  compresses.    In  the  first  instance,  a 
flve-grain  solution  of  nitrate  of  silver  should  be  dropped 
into  the  eye  every  second  hour,  and  cold  compresses 
constantly  applied  over  the  lids  in  the  interval :  it  may 
be  well  at  the  same  time  to  administer  a  purgative,  and 
if  the  patient  is  in  pain,  a  grain  of  opium  should  be 
o-iven  three  times  a  day.    Should  the  disease,  in  spite 
of  this  treatment,  gain  ground,  we  must  increase  the 
quantity  of  opium  to  two  grains  three  times  a  day,  and 
having  placed  the  patient  under  the  influence  of  chloro- 
form, smear  the  chemosed  conjunctiva  over  with  the 
dilute  caustic  pencil.    Let  it  be  distinctly  understood, 
however,  that  this  treatment  will  only  be  necessary 
when  the  cornea  is  in  danger ;  of  late  1  have  frequently 
employed  tannin  in  cases  of  this  kind  with  very  great 
advantage;   tannic   acid  must  be  dusted  into  the 
patient's  eye  once  or  twice  a  day.    I  find  a  local  ap- 
plication of  tannin  in  this  way  most  useful  even  m  the 
earlier  stages  of  the  disease,  the  cornea  bemg  hazy  and 
vascular,  with  a  purulent  or  muco-purulent  discharge 
from  the  conjunctiva.  ,      ,      •,  i 

If  the  second  stage  of  the  disease  has  done  its  work 
effectually,  there  will  be  no  necessity  for  further  mter- 
ference  on  our  part :  the  inflammatory  action  graduaUy 
subsides,  and  the  parts  return  to  their  normal  condi- 
tion. A  mild  astringent  lotion,  apphed  to  the  con- 
iunctiva  twice  a  day,  will  hasten  the  cure,  and  as  t he 
lids  are  apt  to  become  glued  together  during  sleep,  the 
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dilute  citrine  ointment  may  witli  advantage  be  smeared 
along  their  edges  at  bedtime. 

The  Causes  of  granular  conjunctivitis  may,  as  a  Causes. 
general  rule,  be  traced  to  iniluences  which  engender  an 
impaired  state  of  the  nutritive  functions.     Amono-  Over- 
these.  the  overcrowding  of  human  beings,  together  with  crowdiner. 
filth,  impure  air,  want  of  proper  food,  and  in  fact  defi-  Bad  food, 
cient  sanitary  arrangements  in  general,  are  donbtless  Dirt, 
the  most  prolific  sources  of  this  disease,  and  are  capable 
not  only  of  causing  conjunctivitis  in  men,  but  also  in 
the  lower  animals. 

It  appears  that  the  neoiDlastic  formations,  which  are 
the  primary  cause  of  the  disease,  may  exist  as  it  were 
m  a  latent  state  for  a  very  considerable  time,  but  that 
any  shght  cause  of  irritation  throws  them  into  activity;  Specific 
and  hence,  probably,  the  reason  why  purulent  matter  ^f'^^}?'] 
from  other  sources  is  capable  of  inducijig  granular 
conjunctivitis ;  the  truth  being  that  the  disease  has 
been  m  existence  prior  to  the  inoculation  of  the  puru- 
lent secretion,  which  has  simply  added  fuel  to  the  fire, 
and  thrown  the  germinal  matter  of  the  part  into  a  state 
of  renewed  excitation.  Nevertheless,  so  high  an 
authority  as  M.  Wecker  is  of  opinion  that  granular 
conjunctivitis  is  essentially  a  contagious  disease  ;  and 
there  can  be  no  doubt  that,  in  the  suppurative  stage, 
the  pus  from  the  surface  of  the  conjunctiva  may  induce 
a  purulent  conjunctivitis  in  the  eye  of  an  otherwise 
healthy  individual. 

There  are,  probably,  few  people  among  whom  granular  Prevails 
conjunctivitis  is  more  common  than  the  lower  orders  of 
Irish,  in  Great  Britain  and  elsewhere.    The  poorer 
classes  of  India,  and  in  fact  of  every  part  of  the  world, 
are  also  more  subject  to  it  than  their  richer  brethren  •' 
but  local  mfluences  seem  most  fertile  in  generating 
the  disease,  and  may  even  give  it  an  endemic  character 
An  instance  of  this  kind  is  to  be  found  in  certain 
schools  m  Calcutta.     The  children  in  one  of  these 
schools  are  of  difi"erent  nationalities— natives,  half- 
castes,  and  Europeans— but  the  buildings  are  situated  and  in  u„. 
m  a  most  hlthy  part  of  the  city,  surrounded  by  open 
drains,  and  every  conceivable  abomination,  and  <n-a- 
nular  conjunctivitis  is  never  absent  from  among  them  • 
whereas  in  other  schools  of  a  similar  nature  but 
situated  in  a  healthy  locahty,  not  a  single  instance  of 
the  kind  is  to  be  met  with. 

p2 
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It  is  a  remarkable  fact,  that  a  prolonged  application 
of  atropine  to  the  surface  of  the  conjunctiva  appears 
to  o-ive  rise  to  granular  conjunctivitis  ;  at  any  rate,  one 
sees  this  form  of  disease  arising  after  the  long-con- 
tinued instillation  of  atropine.    Unless,  however,  it 
were  positively  ascertained,  that  the  neoplastic  growths 
peculiar  to  this  affection  had  no  existence  prior  to  the 
instillation  of  the  alkaloid,  I  should  not  be  disposed 
to  admit  the  connexion  of  cause  and  effect.    Many  of 
these  patients  have  been  placed  under  conditions 
exceedingly  favourable  for  the  development  of  granular 
conjunctivitis,  having  probably  taken  no  inconsiderable 
amount  of  mercurv  for  the  cure  of  iritis,  and  having 
at  the  same  time  been  reduced  by  antiphlogistic  mea- 
sures, adopted  to  control  the  inflammation.  Before, 
therefore,  ascribing  to  atropine  any  peculiar  property  of 
developing  granular  conjunctivitis,!  should  like  to  watch 
its  effects  on  a  perfectly  healthy  eye  ;  it  may  only  act 
as  an  irritant,  developing  a  pre-existing  form  ot  disease. 

ChUONIC  aRANTJLAB,    CONJUNCTIVITIS.  TbACHOMA.— 

If  a  case  of  acute  granula,r  conjunctivitis  has  been  over- 
treated  in  the  first  or  second  stages  of  the  disease,  the 
inflammation  having  been  prevented  from  running  its 
course,  and  Nature  having  been  thus  thwarted  in  her 
cure,  as  soon  as  the  inflammatory  action  has  subsHied, 
the  granular  bodies  reappear,  and  we  shall  then  have 
to  deal  with  this  most  obstinate  affection. 

Chronic  granular  conjunctivitis,  however,  does  not 
always  commence  in  this  way  ;  on  the  contrary,  it  tar 
more  frequently  begins  by  the  appearance  ol  the  neo- 
plastic growths  beneath  the  conjunctiva  without  any 
antecedent  irritation  or  inflammation.  _  The  granular 
bodies  may  be  so  small  that  we  require  the  aid  ot  a 
magnifving  glass  to  see  them.  In  this  condition  they 
do  not  necessarily  give  rise  to  any  inconvenience ;  the 
iDatieiit  may  be  unconscious  of  their  existence,  but 
Ssually  com'^^lains  of  sore  eyes."  Any  shght  caiise 
such  as  a  disordered  stomach,  or  over-exposure  to  ti  e 
o-lare  of  the  sun-in  fact  any  irritation  immediately 
^t  upan  attack  of  conjunctivitis;  the  neoplasms 
increase  in  size  during  these  periods  of  disturbance, 
and  are,  indeed,  the  immediate  cause  of  the  hyperaction 

going  on  in  the  conjunctiva.*  

•  Dr.  Marston,  On  Ophthalmia :  Beale's  Archives,  vol.  iii.  p.  201. 
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Individuals  affected  with  this  chronic  form  of  disease  Disablin? 
are  consequently  liable  to  suffer  from  attacks  of  con-  ^ue'disea^se^ 
junctivitis,  rendering  them  utterly  unfit  to  carry  on 
the  ordinary  duties  of  life.  It  is  not  uncommon  to 
meet  with  soldiers  suffering  from  granular  conjuncti- 
vitis, particularly  if  serving  in  the  tropics,  the  climate 
predisposing  them  to  this  affection  ;  and  their  symp- 
toms may  be  such  as  to  lead  one  to  suppose  that  they 
are  malingering ;  their  eyes  look  tolerably  healthy,  but 
as  soon  as  they  arc  put  to  any  work,  necessitating 
exposure  to  sun  and  dust,  they  get  an  attack  of 
conjunctivitis.  Cases  of  this  description  may  at  first 
sight  appear  suspicious :  unfortunately  their  termi- 
nation, in  the  majority  of  instances,  proves  that  they 
are  of  a_  most  serious  character,  ending  as  they,  too 
often  do  in  destructive  changes  in  the  cornea* 

This  chronic  form  of  the  disease  may  exist  for  years  May  cause 
without  inducing  any  great  amount  of  hypertrophy  of  ^^^^f' 
the  viUi ;  but  sooner  or  later  these  become  prominent  vim/^  ° 
and  hard,  and  between  them,  patches  of  white  cica- 
tricial tissue  are  to  be  seen,  produced  by  the  degene- 
rative changes  in  the  mucous  membrane,  beneath 
which  the  granular  bodies  existed.  The  uneven  surface 
of  the  mucous  membrane  thus  produced,  by  constantly 
rubbing  against  the  cornea,  often  leads  to  vascular 
opacity  of  that  structure,  and,  it  may  be,  to  complete  and  opacity 
loss  of  sight.  ofuomea. 

The  Symptoms  of  chronic  granular  conjunctivitis 
have  been  pretty  clearly  indicated  in  the  above  re- 
marks ;  but  I  may,  perhaps,  recapitulate  them  with 
advantage.  In  the  early  stages  of  the  disease,  the  Resume  of 
only  reliable  feature  upon  which  we  can  depend  for  its  symptoms, 
identification  is,  the  presence  of  the  minute  granular 
bodies  beneath  the  conjunctiva.  They  give  rise  from 
time  to  time  to  attacks  of  conjunctivitis,  the  mucous 
membrane  becoming  congested,  its  vilH  more  or  less 
turgid,  while  the  patient  complains  of  slight  pain  in 
the  eye,  intolerance  of  light  and  lachrymation.  After 
each  attack  of  this  kind,  the  neoplastic  growths  in- 
crease in  size,  often  attaining  to  that  of  a  o-rain  of 


sago. 


This  state  of  things  may  last  for  a  very  considerable 


*  Oplithalmic  Surgery,  by  Dr.  P.  Prank:  Ar mi/ Medical  He- 
ports  for  1860. 
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period,  but  sooner  or  later  the  material  of  the  granular 
bodies  undergoes  absorption,  and  loss  of  substance 
thus  occurring  in  the  connective  tissue  of  the  part,  the 
cavity  closes  by  the  formation  of  a  cicatrix.  As  these 
minute  cicatrices  coalesce,  patches  of  a  dense  fiVjroua 
structure  appear  on  the  surface  of,  or  rather  replace, 
the  conjunctiva.  It  is  seldom  that  the  whole  of  the 
tarsal  mucous  membrane  is  thus  destroyed ;  portions 
of  it  remain,  the  villi  having  become  hypertrophied,  so 
that  the  everted  lid  presents  an  uneven  appearance, 
rough  velvet-like  patches  rising  out  of  a  white  cica- 
tricial tissue. 

The  uneven  surface  of  the  conjunctiva  thus  produced, 
by  constantly  rubbing  against  the  cornea,  causes  so 
much  irritation  in  the  anterior  layers  of  the  latter,  that 
it  passes  into  a  state  of  vascular  opacity.  As  these 
changes  in  the  cornea  advance,  the  sight  is  of  course 
more  or  less  impaired,  and  ultimately  the  patient 
becomes  almost  blind.  The  disease,  depending  as  it 
generally  does  upon  constitutional  causes,  most  com- 
monly affects  both  eyes. 

Treatment. — The  remarks  which  I  have  already  made, 
on  the  importance  of  attending  to  the  external  circum- 
stances, and  hygienic  conditions  of  patients  suffering 
from  acute  granular  conjunctivitis,  are  equally  appli- 
cable to  the  chronic  form  of  the  disease ;  and  unless 
these  are  carefully  regulated,  all  other  treatment  will 
be  utterly  useless. 

In  the  selection  of  remedies,  our  object  must  be  to 
excite  sufficient  inflammation  in  the  mucous  membrane 
to  destroy  the  diseased  action  going  on  in  the  part ; 
and  with  this  in  view,  we  may  smear  a  crystal  of 
sulphate  of  copper  over  the  conjunctiva  of  the  upper 
and  lower  lids,  every  other  morning,  or  until  we  have 
induced  a  considerable  amount  of  irritation  in  the 
part,  ending  in  suppurative  conjunctivitis  of  a  mild 
•  character.*  In  this  way  we  may  hope  not  only  to 
cause  absorption  of  the  existing  granular  bodies,  but 
also,  by  having  at  the  same  time  improved  the  patient  s 
general  health,  to  prevent  their  reproduction. 


*  M.  Warlomont  having  tested  a  number  of  niedicmal  agents, 
with  a  view  to  find  a  substitute  for  inoculation^is  decidedly  m 
favour  of  sulphate  of  co^iici:— Ophthalmic  Ilevieiv,  vol.  i.  p. 
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Acetate  of  lead  has  been  employed  for  the  cure  of  Various 
chronic  granular  conjunctivitis.  It  is  recommended  g^^^^'^^g 
that  the  powdered  acetate  of  lead  should  be  sprinkled  ^^'^^^ 
over  the  sm-face  of  the  diseased  mucous  membrane,  once 
or  twice  a  week.  Liquor  potassas  has  been  applied  to 
the  conjunctiva,  and  its  efficacy  is  highly  spoken  of. 
I  have  tried  many  of  these  so-called  specifics,  but  have 
never  yet  cured  a  case  of  granular  conjunctivitis  unless 
upon  the  principles  above  laid  down,  though  I  by  no 
means  assert  that  sulphate  of  copper  is  the  only 
remedy  which  we  can  use  xmder  these  circumstances. 
Any  other  substance  which  will  excite  sufficient  inflam- 
mation in  the  conjunctiva,  causing  absorption  of  the 
granular  bodies,  will  answer  the  purpose  equally  well. 
On  the  other  hand,  if  the  patient  is  placed  in  improved 
sanitary  conditions,  the  disease  may  disappear  of  itself, 
unless  the  neoplastic  growths  have  given  rise  to  cica- 
tricial tissue  replacing  the  healthy  conjunctiva.  In 
combination  with  general  treatment  of  this  description, 
in  chronic  cases  of  granular  conjunctivitis,  complicated 
as  they  always  are  with  more  or  less  haziness  of  the 
cornea,  tannic  acid  dusted  into  the  affected  eye  once  or 
twice  a  day  affiards  the  patient  a  better  hope  of  relief 
than  any  treatment  I  know  of  I  must  refer  the 
reader  to  the  section  on  diseases  and  opacity  of  the 
cornea  for  further  information  as  to  the  treatment  of 
these  complications. 

I  need  hardly  say  that  soldiers,  suffering  from  this  Prevent 
form  of  conjunctivitis  in  the  tropics,  should  be  sent  to  SSr'' 
Europe.  As  a  general  rule,  they  are  an  actual  encum- 
brance to  the  service,  being  quite  useless  as  effective 
members  of  their  regiments  ;  while,  at  any  time,  active 
changes  may  be  set  up,  and  a  purulent  discharge 
estabhshed,  capable  of  propagating  suppurative  con- 
junctivitis by  contagion,  and  they  may  thus  become  a 
source  of  wide-spread  mischief  to  their  comrades. 

x-u'^^®  conclusions  regarding  miHtary  oph-  Researches 

thalmia  (gi-anular  conjunctivitis)  have  been  arrived  at  °^  Belgian 
by  M.  Warlomont,  from  an  analysis  of  the  lengthy  tT^^tavy 
discussion  on  this  subject  by  the  Eoyal  Medical  ophthalmia. 
Academy  of  Belgium : — 

I.  Military  Ophthalmia,  also  called  contagious  oph- 
thalmia, granulous  ophthalmia,  &c.,  is  an  affection 
essentially  transmissible,  and  subject  to  easy  and 
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frequent  relapses.  Those  wlio  have  been  affected  by  it 
are  never  sure  of  a  perfect  cure. 

II.  If  it  be  true,  as  some  state,  that  it  can  arise 
spontaneously  in  civil  populations,  it  is  as  surely 
established,  on  the  other  hand,  that  in  all  the  countries 
of  Europe,  where  its  presence  has  been  assured,  it  has 
always  commenced  in  the  army,  and  spread  itself  from 
them  among  other  classes  of  the  population. 

III.  In  Belgium,  especially,  it  has  been  proved  that 
before  1834  it  affected  the  army  almost  exclusively. 
It  was  only  after  this  period,  and  dating  from  the 
disbanding  of  those  affected  by  granulations,  and  their 
return  to  their  homes— a  measure  ordered  by  the 
Minister  of  War,  on  the  proposition  of  the  Sanitary 
Inspector- General  of  the  Army,  and  sanctioned  by  the 
Commission  of  Inquiry  and  by  Professor  Jiinken  of 
Berlin  —  that  its  extension  began  among  the  civil 
population. 

IV.  The  isolation  of  individuals  affected  with  mih- 
tary  ophthalmia  in  all  its  stages  is  imperatively 
demanded  by  the  contagious  character  of  the  affection. 
Beyond  this  prophylactic  measure,  it  is  not  possible  to 
retard  or  extirpate  the  disease.  To  send  back  affected 
patients  to  their  homes  is,  therefore,  a  dangerous  and 
irrational  proceeding. 

V.  Individuals  who  have  had  this  ophthalmia  dunng 
their  service,  may  be  attacked  afresh  with  it  in  their 
homes,  without  having  been  again  exposed  to  the  pro- 
ducing cause,  and  though  they  may  have  borne  no 
traces  of  the  disease  at  the  time  of  their  discharge. 
These  relapses  may  take  place  at  periods  more  or  less 
distant,  and  science,  possessing  no  criterion  by  means 
of  which  the  limits  of  the  connexion  may  be  fixed,  the 
disorders  which  are  the  consequence  of  it  may  be 
brought  forward  by  those  who  have  suffered  from  them, 
and  urged  as  a  claim  to  the  assistance  of  the  State, 
whatever  may  be  the  interval  which  has  intervened 
between  the  first  and  following  attacks.* 

Pustular  CoNJUNCTiviTis.t— Under  this  head  I  shall 

«  L'Oplithalmie  Militaire,  k  I'Acad^raie  Eoyale  de  M^decine 
de  Belgique,  par  M.  le  Dr  Warlomont,  extrait  des  Annales 
d'OcuHstique,  torn.  xlii. -p.  126. 

t  "  Maladies  des  Yeux,"  par  M.  Wecker,  vol.  i.  p.  l^J- 
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include  the  "  conjunctivitis  phlyctenulosa"  and  "pus- 
tulosa,"  the  "  scrofulous  corneitis  "  or  "  herpes  of  the 
conjunctiva  and  cornea  "  of  some  authors. 

It  is_  advisable,  however,  to  describe  pustular  con-  Two  forms 
junctivitis  under  two  heads,  according  to  the  position  Coujunc- 
of  the  pustules  or  herpetic  spots ;  in  many  instances  ^"'^ 
they  are  confined  to  the  orbital  mucous  membrane,  and 
the  conjunctivitis  is  then  a  very  simple  matter,  but  if 
the  pustules  extend  to  the  cornea,  it  becomes  one  of 
the  most  distressing  affections  from  which  a  patient 
can  suffer.    In  some  cases  the  pustules  invade  both 
the  cornea  and  conjunctiva  at  once,  or  they  may  sur- 
round the  cornea  like  a  row  of  beads  ;  at  other  times 
.   they  are  situated  partly  on  the  cornea  and  partly  on 
the  conjunctiva. 

1.  With  regard  to  that  form  of  the  disease  in  which  First  form, 
the  pustules  are  confined  to  the  conjunctiva.    In  these 
cases  they  rarely  exceed  two  or  three  in  number,  but  "Pustules" 
are  apt  to  occur  in  succession  one  after  the  other  and  '"^^ 
consequently  worry  the  patient  a  good  deal.  Each 
so-called  pustule  consists  at  first,  either  of  a  simple 
elevation  of  the  epithelium  by  a  collection  of  serum 
beneath  it,  forming  a  minute  vesicle  not  larger  than  a  Vesicular 
pm  s  head,  or  of  an  equally  minute,  whitish,  nodular  s"™™"^. 
mass  or  pimple,  on  the  summit  of  which  a  similar 
vesicle  IS  quickly  developed.    These  little  bodies  are 
situated  on  a  patch  of  congested  conjunctiva,  while  Con<.ested 
■  the  remainder  of  the  mucous  membrane  may  present  base! 
a  perfectly  healthy  appearance.    (Fig.  1,  Plate  III) 
It  several  pustules  co-exist  on  the  conjunctiva  of  the 
same  eye,  a  large  portion,  or  even  the  whole  membrane 
may  look  red  and  inflamed ;  the  pustules,  however' 
.  being  raised  above  the  surface  of  the  conjunctiva,  and 
01   a  whitish-yellow  colour,  are  always  sufficientlv 
apparent  against  the  red  ground.    Under  these  ci/- 
cumstances,  as  I  have  before  remarked,  they  are 
usually  situated  near  the  margin  of  the  cornea,  and 
sometimes  extend  oyer  it,  being  partly  on  the  conjunc- 
tiva and  partly  on  the  cornea. 

These  little  pustules  contain  at  first  a  small  quantitv 
of  clear  serous  fluid,  this  quickly  undergoes  a  change 
becommg  yellowish  and  opaque,  and  they  then  present 
the  appearance  of  so-called  lymph  vesicles.  The 
contents  may  become  absorbed  in  the  course  of  eio-ht  ^  . 
or  ten  days;  or  the  epithelium  giving  way!  the  S  o^ttr^ 
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beneath  it  escapes,  and  a  superficial  ulcer  remains, 
which  in  the  maiority  of  instances  is  speedily  healed 
by  fresh  layers  of  epithelial  cells ;  the  congestion  of 
the  conjunctiva  then  disappears,  and  the  parts  return 
to  their  normal  condition.* 

Symptoms.— The  subjective  symptoms  to  which  this 
form  of  pustular  conjunctivitis  gives  rise  are  usually 
unimportant,  the  patient  complaining  of  a  sensation  ot 
grit  or  sand  in  the  eye,  and  of  slight  pain  when  the 
eyeball  is  turned  in  the  opposite  direction  to  the  band 
of  congested  conjunctival  vessels.    After  using  the  eye 
for  a  time,  it  begins  to  ache  and  water  slightly. 
Unless  the  pustules  are  situated  on  the  coniea,  the 
patient  suffers  from  no  intolerance  of  light,  but  comes 
to  ns  with  his  eyes  wide  open,  comp  aining  ol  the 
above  symptoms  ;  he  will  probably  add  that  his  eyehds 
stick  together  during  sleep.    On  examining  the  eye, 
one  or  more  pustules  may  be  seen  on  or  near  the 
margin  of  the  cornea,  the  conjunctiva  surroundmg 
them  being  somewhat  congested ;  but  with  this  excep- 
tion, the  eye  appears  perfectly  healthy.  . 

Treatment.-l  know  of  no  treatment  so  efficacious 
in  this  form  of  pustular  conjunctivitis,  as  dusting 
over  the  vesicles  and  congested  portion  of  the  conjunc^ 
tiva  with  calomel,  once  a  day    The  ca  omel  may  be 
most  conveniently  applied  with  ^"^^f '^f.^; 
and  the  eyeUds  immediately  closed  and  kept  shut  lor 
a  few  minutes.    This  application  causes  the  patient  a 
littllpain  and  momentaiy  irritation  but  i±  c^^^^^^^^^ 
cures  the  conjunctivitis  with  remarkable  rapidity,  in 
addition  to  the  calomel,  the  edges  of  the  hds  should  be 
smeaied  with  the  dilute  oxide  of  mercury  ointment 
oTe  part  to  three  of  cacao  butter)  every  night  before 
Si  to  bed.    Some  surgeons  recommend  a  weak 
Stionof  acetate  of  lead  or  --^^  .^e  dro  W  ^ 
+bp  eve  two  or  three  times  a  day.    But  indepenoenti) 
^ +5.  +rrH.nt  the  tendency  of  the  disease  is  to  get  well 
ff   sdfTthe  c^^^^^^^^^    a^few  days  unless  the  patien 
be  iS  a  low  and  weak  state  of  health,     which  case  th 

pu  tules  are  apt  to  appear  m  ^^^^^^^JJ' .^^^^^ 
him  considerable  inconvenience;  nor  will  they  disap 


*  "Pathology  of  the  Human  Eye."  Dalrj^mple,  Plate  XIH- 
description. 
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pear  until  the  general  health  has  been  improved  by 
suitable  means.* 

2  In  the  second  class  of  cases  of  pustular  coniunc-  2.  Corneal 
tmtis,  or,  as  it  might  be  more  correctly  styled,  herpes 
ot  the  cornea,  m  contradistinction  to  that  of  the  con- 
junctiya,  both  eyes  are  usually  affected;  the  disease  is 
most  commonly  met  with  among  children  from  six  to 
twelye  years  of  age.  The  disease  is  sometimes  de-  "Scrofu- 
scribed  as  scrofulous  keratitis.f  kera- 

On  examining  the  cornea,  which  may  be  a  matter  of""''" 
circuity,  on  account  of  the  spasmodic  closure  of  the 
hds  and  intolerance  of  light  which  attend  the  affection 
—we  shall  notice  several  small  white  specks  on  its 
surface    consisting  of  vesicles  or  pustules  precisely  p  ,  , 

conjunctiva;  they  also  run  the  same  course,  either 
their  contents  become  absorbed,  or  the  epithelium 

Z?''''?^       iT^'       S'""''  ^  little  serous 

tluid.  ihe  pustules  are  confined,  in  great  measure,  to 
the  superficial  layers  of  the  cornea,  but  the  abraded 
surface  sometimes  takes  a  considerable  time  to  heal  and 
IS  apt  to  degenerate  into  an  unhealthy  ulcer  which  may  m  , 
involve  the  deeper  layers.-  There  iJ  a  maVled  dirpo"^ 
sition  for  a  succession  of  these  pustules  to  form,  some- 
times for  months  together,  rendering  the  comSnt 
both  a  distressmg  one  to  the  patientf  and  difficllt  to 

7ll-«^arked  cases  the  cornea  is  always  hazy,  Cornea 

IcXfjZ'^V^""^^^^^^  *°  P^«t^l««.  being 
scatteied  over  its  surface;  vessels  may  also  be  seei 

meandering  over  it  from  the  conjunctival  bordei  to^ 
wards  the  pustu  es.     Permanent^ascularity  of  the 

ZZe    ThTJl"  rV'r""^^^^  consequenc^;  0^5 
aisease.    ihe  vessels  of  the  conjunctiva,  as  a  o-eneral 

t^e''..rr  ""^'^T^y.'  ^-gl^  ^ot  deeply  congested  Conjune- 
the  sclerotic  is  also  involved,  and  its  characteristic  "^'^i ''"<J 
pihkish  zone,  surrounding  the  ciiTumference  of  fbp 
cornea,  is  often  to  be  seen  ^^umieience  ot  the  gestion. 

The  skin  about  the  inuer  angles  of  the  eyes  is  very 
apt  to  become  excoriated,  from  the  patieut^constalt]^ 

t  Dixon  "  On  Diseases  of  the  Eve  "  d  O")  Ri-h 

t  "Maladies  des  Yeux,"  par  M.  WecLi- 'lo/.'i.  p.  ut' 
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pressing  liis  liands  against  his  eyelids  to  exclude  the 
licrht,  and  from  the  perpetual  flow  of  tears  over  the 
part.  This  excoriated  state  of  the  inner  angle  o_t  the 
eye  and  lower  lid  often  adds  much  to  the  patient  s 
troubles;  moreover,  in  many  cases,  the  disease  is  asso- 
ciated with  eczematous  or  herpetic  sores  about  the 
nostrils,  lips,  or  cheeks,  and  it  may  be  with  an  enlarge- 
ment of  the  glands  in  the  neck.        .    „   ,  . 

But  perhaps  the  most  characteristic  feature  ot  ttus 
form  of  the  disease  are  the  nervous  phenomena  which 
attend  it— the  intense  intolerance  of  hght,  and  spasm 
of  the  lids.    There  may  be  also  considerable  ciliary 
pain,  but  this  is  by  no  means  a  constant  symptom. 
The  photophobia  and  blepharospasm  are  intimately 
associated  with  each  other,  the  former  being  refernble 
to  hyperaesthesia  of  the  retina  or  optic  nerve,  by  which 
a  painful  sense  of  dazzling  is  produced  by  even  a  teeUe 
light:  and  the  latter  to  a  morbid  reflex  action,  excited 
by  irritation  of  the  ciliary  nerves  distributed  to  the 
cornea,  of  the  optic  nerve,  or  both,  and  reflected 
through  the  portio  dura,  which  is  the  motor  nerve  of 
the  orbicularis.    There  can  be  no  doubt  that  the  im- 
pression of  Hght  on  the  retina  plays  a  most  impoitai  t 
S  in  exciting  this  spasm,  for  it  is  greatly  lessened  if 
the  patient  be  removed  into  a  dark  room,  and  he  may 
even  succeed  in  opening  his  eyes;    the  re  axato 
however  is  by  no  means  complete,  and  it  thereiore 
Sems  reasonaL  to  infer  that  both  t^e.optic  and  fi^^ 
nerves  co-operate  in  its  production   just  as  m  the 
?am£r  instance  of  sneezing,  which  though  general  y 
exdted  through  the  fifth  nerve,  may  also  be  determmed 

%t?gfS}lf  possible  to  diagnose  a  case  of  this 
form  of  conjunctivitis,  from  the  appearance  and 
Sure  of  the  patient,  without  even  examimng  his 
•    fves   he  comes  to  us  with  his  eyelids  firmly  closed 
Ss  head  bent  down,  and  a  handkerchief  or  both  hand 
pressed  against  his  eyes  so  as  to  exclude^e-^T  1-^^^^ 
of  li<^ht  from  reaching  the  retina    It  we  attempt 
for  e  open  the  eyelids'  a  gush  o   tea-  escap  fiom 
them  and  the  eyeballs  are  i^^^ol^^tarily  tuiuea  up 
wS,  the  patien^i  making  a .  desperate  effort  to  close 
the  lids,  and  sometimes  sneezing  violently 

The  prominent  features,  therefore,  of  this  om 
conjunctivitis,  are  the  hazy  state  of  the  comea  and 
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the  great  intolerance  of  light  from  which  the  j^atient 
suffers;  he  may  complain  of  slight  pain  in  the  eye, 
but  this  is  by  no  means  a  constant  symptom  of  the 
disease. 

This  affection  has  generally  a  tendency  to  remissions  Evening 
towards  evening.  A  patient  who  has  probably  re-  I'^missious. 
mained  during  the  greater  part  of  the  day  hid  away 
in  the  darkest  corner  of  the  house,  and  often  with  his 
face  buried  in  a  soft  pillow,  so  as  to  exclude  every  ray 
•  of  light  from  his  eyes,  suddenly  brightens  up  towards 
evening,  and  is  ready  to  play  about  with  his  com- 
panions. 

Treatment.— Kevj^es  of  the  cornea  is  usually  a  very  Treatment. 
persistent  and  troublesome  affection  to  cure.     Our  p 
treatment  must  be  mainly  directed  to  the  improve- S  food 
ment_  of  the  patient's  general  health.    Cod-liver  oil  cod-liver  ' 
and  iodide  of  iron,  together  with  nourishing  food, 
cleanliness,  and  fresh  air,  are  without  doubt  the  class 
of  remedial  agents  upon  which  most  rehance  can  be 
placed.    In  place  of  giving  iron,  we  may  commence  iron 
our  treatment  by  administering  a  few  grains  of  quinine  Ouinia 
combined  with  carbonate  of  soda  twice  a  day ;  these 
drugs  may  be  continued  with  advantage  together  with 
iodide  of  u-on.    Arsenic  is  especially  useful  in  cases  Arsenic 
where  the  disease  is  accompanied  with  eczema  or  other 
affections  of  the  skin  covering  the  patient's  face  •  in 
instances  of  this  description,  to  cure  the  disease  of  the 
skin  IS  to  cure  the  affection  of  the  eyes.    Arsenic  is 
administered,  I  think,  most  advantageously  in  the 
form  of  the  liquor  arsenicaHs,  to  be  taken  freely 
diluted  in  water,  after  food.    The  dose  must  of  course 
vary  with  the  age  of  the  patient ;  but  for  an  adult  I 
generally  order  six  minims,  to  be  increased  to  ten 
three  times  a  day,  until  the  affection  of  the  skin  and 
eyes  begins  to  improve,  or  until  the  characteristic 
ettects  ot  the  drug  have  manifested  themselves  in  the 
patient. 

Counter-irritation,  by  means  of  tincture  of  iodine  CountPr 
painted  over  the  skin  of  the  lids  every  evening,  or  a  i^ntation. 
succession  of  small  blisters,  or  an  issue  opened  in  the 
skin  of  the  temple,  are  useful  adjuncts  to  the  foreo-oino- 
treatment.  °  ° 

i.tnTT^'//^-''^      ''^'"^i  Of  atropine  to  be  dropped  Atropine, 
into  the  eye  twice  a  day ;  it  relieves  the  intense  photo- 
phobia, and  has  generally  a  very  beneficial  effect. 
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It  sometimes  happens  that  a,tropine  irritates  the 
Belladonna,  eye,  in  which  case  the  extract  of  belladonna,  containing 
a  grain  of  atropine  to  the  half  ounce,  may  be  rubbed 
over  the  eyebrows  twice  a  day.    But  the  pupils  must 
be  widely  dilated  before  we  cease  the  application  of 
this  drug  in  or  over  the  eye,  and  it  is  frequently 
necessary  to  keep  up  its  action  for  ten  or  fifteen  days. 
It  generally  happens  that  the  patient  experiences 
great  relief'  after  his  pupils  have  become  fully  dilated 
by  means  of  atropine  or  belladonna,  used  as  above 
directed.     As  soon  as  the  irritation  has  subsided. 
Calomel.      calomel  should  be  freely  dusted  over  the  surface  of  the 
patient's  cornea  once  a  day,  until  the  haziness  and 
vascularity  covering  it  have  disappeared.     I  think 
calomel  applied  in  this  way  is  preferable  to  the  red 
precipitate  ointment,  but  in  the  case  of  irritable 
nervous  children  the  latter  appHcation  may  perhaps 
be  more  easily  managed.     The  ointment  should  be 
appHed  once  a  day ;  the  lower  lid  being  _  everted,  a 
small  piece  of  the  ointment  is  to  be  deposited  on  its 
surface,  and  the  eye  then  kept  closed  for  a  few 
minutes,  the  hd  may  then  be  again  everted  and  the 
remains  of  the  ointment  wiped  from  its  surface  by 
means  of  a  bit  of  soft  rag. 

The  patient  must  be  kept  in  a  dark  room  during  the 
daytime,  but  exercise  should  be  taken  morning  and 
evening,  and  in  fact  every  means  employed  to  improve 
his  general  health.  If  he  can  wear  a  compress  and 
bandage  over  his  eyes,  without  exciting  increased  un- 
easiness, it  is  advisable  for  him  to  do  so,  as  the  light  is 
thus  shut  out  from  the  retina,  and  the  patient  is 
moreover  by  aid  of  the  compress  frequently  enabled  to 
move  about,  and  enjoy  the  fresh  air  and  society  of  his 
friends  in  place  of  the  solitude  of  a  dark  room.  \\  ith 
children  it  is  difficult  to  keep  the  pad  and  bandage  con- 
stantly apphed,  but  fortunately  their  natural  buoyancy 
of  spirits  overcomes  the  depressing  influence  ot  dark- 
ness, and  they  will  bear  confinement  far  better  than 

''''^Wheu  abrasion  or  ulceration  of  the  skin  at  the 
,  V  corner  of  the  eye  exists,  the  part  should  be  smeared 
We^l'i-r  over  with  the  tLnate  of  glycerine,  or  one  pa.;^^  o  car- 
bolic acid  to  forty  of  cod-hver  oil ;  but  above  all  thmgs 
avoid  wasliino-  the  part  with  water,  and  keep  it  pio- 
tected  from  air  and  dust,  the  skin  being  smeared  over 


Dark  room 
by  day, 

Exorcise  in 
dusk ; 

Or  pad  and 
bandage. 
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with  one  of  the  above  preparations,  or  with  the  ben- 
zoated  oxide  of  zinc  ointment,  and  then  covered  with  a 
ugnt  bandage. 

att?p?f/i;7'-^T-f^i™      P^^S^^lar  conjunctivitis,  which  Causes. 

attacks  the  orbital  conjunctiva  alone,  sometimes  occurs 
without  any  apparent  cause ;  but  in  the  maioritv  of 
cases  the  health  of  the  patient  will  be  foTind    o^e  impaired 
somewhat  impaired.    When  the  cornea  is  the  seat  of  ^^^^^ 

T:cti2Vl-:r^  ''T'^''^  associalTt-th 

a  sciohilous  _diathesis-so  much  so,  that  this  form  of 

Jfeiatitis  *    In  very  many  instances,  however,  no  trace 

;ndi:!ciri;^:;^rthe^^^^^^^^ 

unwholesome  food,  want  of  li^  aS trd'e  fctTve 
hygienic  conditions  generaUy%re  most  inZentLl  in 
developing  this  disease  among  the  children  of  t?e  pooi 
But  we  must  bear  m  mind  the  fact  that  herpes  of  the 
cornea  ma,y  be  induced  by  various  sources  of^rW^.i^-T 
applied  to  the  ciliary  nerves  either  dirJ^fll  -^  '"^V^^^^^J^ 
other  branches  oflhe  mi  t^e  '^^^^^ 
explain  the  occurrence  of  the  disease  h,  \Z7  I 
eczema  or  other  cutaneous  affections  nftl  '''f'''''f^^  of 
nasal  mucous  membrane  cheeks,  or 

^pon  the  exf  hematorfoTZf'tt  diet:  Tut" 
case  of  measles  and  scarlet-fever  verv  iSl!'  ^'^^^^ 
said,  for  m  the  majority  of  instlncerthe  oonf    T-^^"  I" 
disappears  as  the  disease  receSs  and  .fn     "^  and  scarlet- 

ment  is  required    Shnnlrl  '    v  ^?  ^Pecuil  treat-  f^ver  no 

as  ulceration  of  the  cornea  ?  "S?^^*""  -^^^  Stnt. 

to  the  appropriate  heading  in  lt  fZT^  \  "^"'^^ 
and  It  wiU  be  unnecessary  to  disciL  th.  f -"Vf^"^'' 
As  a  general  rule,  poppv-head  S  +  '''^J^^*  ^^^e. 
the  irritation  whic^^?omet?mes  ^^^^J 
sient  intolerance  of  liJlTwhTch  '  ^"'^■^''y 

of  -^conse^^ 

^^e^'l^l^'^^^^^^^^^^^  -  and  the  conse- 
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In  variola. 


Ulceration 
of  cornea. 


During 

secondary 

fever. 


Often  very 
destructive 


Treatment. 

Support 
strength. 

Cleanliness 


Atropine. 


patient's  being  kept  in  a  dark  room  for  a  few  days. 
Astringents,  such  as  alum  and  sulphate  of  zmc  do 
more  harm  than  good,  as  a  general  rule,  if  applied  to 
the  coniunctiva  ;  in  fact,  a  soothmg  plan  of  treatment 
mnst  be  employed,  and  as  the  primary  disease  leaves 
Sie  system,  the  conjunctiva  will  rapidly  return  to  its 

normal  condition.  .        •         l     e  +1,., 

In  the  case  of  variola,  especially  m  parts  _ot  the 
world  to  which  the  blessings  conferred  by  vaccination 
have  not  as  yet  extended,  the  destruction  done  to  the 
organs  of  vision  by  this  disease  is  very  terrible.  Pro- 
bably  more  natives  of  India  are  rendered  blind  from 
this  than  any  other  cause. 

it  does  not  appear  that  pnstules  form  on  the  cornea 
during  the  eruptive  stages  of  the  disease  but  ulcera- 
tion and  rapid  destruction  of  its^tissue  are  very  apt  to 
occur  during  the  stage  of  secondary  fever.  This  is  an 
important  fact  in  a  practical  point  of  v^ew  because  it 
h^ice  appears  less  necessary  to  attend  to  the  state  of 
the  everwhen  the  lids  are  intensely  swollen,  as  they 
nsually  aTe  in  the  early  stages  of  the  affection,  than 
Xequently,  when  the' swelling  has  gone  down  and 
?hP  imt  eSt  is  left  in  a  weak  and  exhausted  condition. 

with  sweet  oil  or  tresn  ^ly  ^^  solution  of  atropine 

l-,ep  the  impil  well  'i|»t»^*iX'S.„c^  process 
*^etto1r:dloiBgiuV  of  these  p-eeaut.o„s. 


*  Article  by  Mr.  Marson,  Eeynolds' 
vol.  i.  p.  444. 


'  System  of  Medicine,' 
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Ave  must  punctm-e  the  cornea  and  allow  the  aaueons  tn  v..  r 
escape,  so  as  to  lessen  the  tension  of  the  eyelS  ;  Ld  0^"  - 
SacZ  ^^^.^'^J.^^/ndectomy,  either  with  or  without  ex- 
ti  action  of  the  lens,  must  be  resorted  to,  as  will  be 

tSfofte^coi^er 

•  HTHALMIA  is  a  very  uncommon  form  of  disease  y 

the  Lirfle  of  tl.  '^^r^*  ^^^^^  lubricate 

tne  suitdce  ot  the  mucous  membrane. 

fcuticulaTcir,^;r  a  shri^eUed,   skin -like  Dry  con- 

(cuticular)  character;  the  cornea  loses  its  transparency  J"°'='i'a- 
and  vision  thas  becomes  seriously  impaired.    Xerop? ' 
thalmia  usua  y  arises  from  long-continued  irritat£n 
It  may  be  relieved  by  the  applfcation  of  gW^^^^^^  , 
castor-oil  to  the  surface  of  the  pvp  1.,-,+  „rr.  ^  r  Castor-oil 

means  by  which  it  can  be  cuied.*^  °^ 

INJURIES  OF  THE  CONJUNCTIVA. 

Foreign  Bodies  on  the  Conjunctiva.— The  form 

the  superficial  one,  produced  by  a  foreign  body  lodo-ed 
on  the  surface  of  the  mucous  membrane'^  As  a  geneml 
rule,  small  particles  of  dust,  or  similar  substances 
which  happen  to  find  their  way  into  the  eye,  cause  a 
considerable  amount  of  irritation  of  the  peSeral! 

fusTt'  "'?t  actFon  a  p  0 

tuse  flow  of  tears  from  the  lachrymal  gland  and 
this  washes  the  offending  particle  out  of  the  e^e  or 

deposed    "  ""P"^  ^^^'^ "^^^  '^''^  be  found  IZT' 

But  this  effort  of  Nature  is  frequently  thwarted  bv 

£t?h  r^ve    h  '     ■ '  '"'^T  ^^'^^  hasiund  Its  waj  fcted 

u  •!  1.^^^'.  '"^e  *be  cilia  of  the  lid  behind  P^"ent. 

which  It  has  lodged,  and  gently  draw  the  iXrwSd 
from  the  globe  of  the  eye,  thus  facilitating  th  actSn 
of  the  tears  in  washing  away  the  offending  particle 
In  place  of  this,  the  majority  of  people  commence 
rubbing  away  at  the  Hds,  and  in  their  frantic  XJS 

.n\7l^'S^ii^^^  Laurence 
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Pain  from 
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with 
cornen. 


Insecls. 


Lime  akd 

OTHER 

C'AtrsTics. 


to  remove  the  cause  of  tlieir  suffering,  drive  it  more 
firmly  into  the  conj  inictiva. 

Should  the  foreign  body  happen  to  be  situated  on  a 
part  of  the  mucous  membrane  of  the  lid  corresponding 
to  the  cornea,  as  it  rubs  against  the  latter  structure 
during  the  movements  of  the  lids,  it  excites  the  most 
intense  irritation  and  pain.  That  it  is  from  contact 
with  the  cornea  that  these  distressing  symptoms  are 
principally  induced,  there  can  be  no  doubt,  for  if  the 
particle  be  lodged  on  any  part  of  the  mucous  mem- 
brane which  is  not  so  situated— as,  for  instance,  in  the 
oculo-palpebral  fold— it  excites  comparatively  little 
irritation.  So  much  is  this  the  case,  that  patients 
now  and  then  come  under  our  notice,  suffering  from 
conjunctivitis  depending  upon  the  presence  of  a  foreign 
body,  which  may  have  been  lodged  on  the  conjunctiva 
for  some  time,  while  its  existence  has  never  been 
suspected.*  •  , 

Insects  not  uncommonly  find  their  way  into  the  eye, 
and  may  excite  the  most  intense  inflammation  by  their 
acrid  secretions.  The  flying  bug  of  this  country  (India) 
is  a  good  example  ;  it  exudes  some  substance  from  its 
body^of  a  highly  irritating  character,  and  it  is  not  un- 
common to  meet  with  instances  of  severe  conjunctivitis 
which  have  been  excited  in  this  way.  Barring  cases  of 
this  kind,  insects,  as  a  general  rule,  do  not  produce 
more  irritation  than  other  foreign  bodies  lodged  on  the 

conjunctiva.  ^  . 

Quicklime  A-ND  OTHEU  caustic  substances,  by  tiieir 
chemical  action  on  the  tissues,  destroy  the  vitality  of 
the  mucous  membrane,  and  a  slough  forming,  the  part 
can  only  heal  by  a  cicatrix.  The  cicatricial  tissiie,  in 
contracting,  may  cause  entropium  ;  or  union  ot  the 
palpebral  and  orbital  surfaces  of  the  mucous  mem- 
brane may  occur  (symblepharon).  _ 

From  time  to  time,  we  meet  with  cases  m  wJiicli 
molten  lead  has  run  into  the  eye,  and  it  is  sometimes 
surprising  to  observe,  how  effectually  the  stratum  ot 
steam  foimed  over  the  eye  by  the  heated  substance 
will  protect  the  part  from  injury  Jut  should  the 
destructive  action  of  the  molten  lead  extend  to  the 


*  "  iBjuries  of  the  Eye,  Orbit,  and  Eyelids,"  by  Mr.  G.  Law- 

U.  T).  3. 


sou,  p 


INJURIES. 


227 


connective  tissue  of  tlie  conjimctiva,  a  slougli  forms,  Cause  cica- 
and  the  wound  healing  gives  rise  to  a  cicatrix,  or  to  '"(""s  and 
symblepharon*  adhesions. 

The  effects  of  lime  may  be  confined  to  the  superficial 
layers  of  the  conjunctiva,  but  this  is  seldom  the  case, 
and  it  generally  induces  disorganization  of  the  parts 
with  which  it  comes  in  contact.  One  of  the  first  things 
commonly  noticed  on  examining  the  eye  of  a  patient 
alter  lime  has  ialleu  into  it,  is,  that  the  cornea  has 
become  opaque  in  those  parts  which  have  come  in  con- 
tact with  the  lime.  This  haziness  may  subsequeutly 
clear  off,  but  the  damage  done  more  frequently  leads 
to  necrosis  of  the  cornea,  and  destruction  of  the  eye. 

LvcEHATED  woux\DS  of  the  Conjunctiva  are  occa- Lace- 
sionally  met  with,  the  mucous  membrane  being  torn  k-^tud 
open  to  a  greater  or  less  extent  by  some  8harp-p"ointed 
instrument.     A  considerable  amount  of  ecchymosis 
generally  takes  place  in  such  cases,  causing  the  patient 
much  anxiety ;  but  otherwise  wounds  of  the  kind  are  n 
not  generally  of  an  urgent  nature,  and  usually  heal  readily 
very  rapidly. 

re^vSw  .f.f'l'j}''''^'^^^  Lyuries.~l  need  hardly  Treat,neut. 
lemaik  that  it  the  injury  arises  trom  the  presence  of  a 
loreign  body,  the  offeading  substance  must  be  at  once 
removed,  whether  it  be  an  insect,  Hme,  or  any  other 
matter. 

I  have  already  described  the  method  of  everting  the  Scard,  for 
upper  hd,  p.  23 ;  it  is  often  necessary  carefully  to  'o'eign 
explore  the  whole  surface  of  the  mucous  membrane  """^ 
together  with  the  tarso-orbital  and  semHunar  folds 
betore  we  can  discover  the  object  of  our  search ;  and 
to  add  to  our  difficulty,  the  conjunctiva  round  the 
foreign  body  often  becomes  swollen  and  chemosed 
covering  in  the  offending  substance,  and  completely 
Riding  it  unless  most  carefully  sought  for  When 
found,  there  is  usually  no  difficulty  in  dislodo-iuo-  it 
from  the  surface  of  the  conjunctiva  by  the  hells  of  a 
needle  or  spud ;  but  if  very  firmly  impacted,  it  may  be 
necessary,  with  a  pair  of  scissors,  to  snip  off  the  little 
lold  ot  conjunctiva  m  which  the  foreign  body  is  em- 
bedded.   The  eye  should  subsequently  be  closed  with 
a  light  pad  and  bandage  for  a  day  or  two. 

q2 
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In  instances  where  lime  has  fallen  into  the  eye,  the 
pain  it  causes  is  often  so  great,  that  it  is  necessary  to 
put  the  patient  under  the  induence  of  chloroform 
before  a  proper  examination  of  the  eye  can  be  made. 
The  particles  of  lime  must  then  be  carefully  removed, 
being  picked  ofi'  the  conjunctiva  with  a  small  spatula 
or  needle.  The  eye  should  subsequently  be  well 
syringed  with  warm  water,  the  stream  being  especially 
directed  beneath  the  upper  eyelid,  so  as  to  wash  away 
every  particle  of  the  lime.*  Syringing  the  surface  of 
the  Gje  in  this  way  is  equally  useful  if  dust  or  powder 
has  fallen  into  it,  which  might  otherwise  be  clifEcult 
to  remove. 

After  accidents  of  this  kind,  severe  inflammation  of 
the  conjunctiva  and  deeper  structures  of  the  eye  may 
take  place,  and  if  so  must  be  treated  upon  the 
principles  already  laid  down  for  such  cases.  Hot 
poppyhead  fomentations,  a  few  leeches,  and  the  ad- 
ministration of  opium,  will  probably  form  a  chief 
portion  of  our  treatment.    Nor  must  we  forget  that 
as  the  iris  is  likely  to  become  involved,  a  strong  solu- 
tion of  atropine  should  be  dropped  into  the  eye  so  as 
to  dilate  the  pupil    If  there  is  much  pain  in  the  eye, 
a  subcutaneous  injection  of  one-fourth  of  a  grain  of 
morphia,  and  one-sixtieth  of  a  grain  of  atropine,  over 
the  eyebrow,  will  afford  great  relief  to  the  patient,  and 
do  much  towards  allaying  the  irritation  and  inflamma- 
tion going  on  in  the  eye. 

When  a  portion  of  the  conjunctiva  has  been 
destroyed,  either  from  the  contact  of  a  substance  such 
as  lime,  or  from  a  burn,  our  first  care  will  be  to  pre- 
vent, if  possible,  the  injured  orbital  and  tarsal  surfaces 
of  the  conjunctiva  from  uniting;  a  most  difficult  task 
to  accompUsh,  in  which  too  frequently  our  best  efforts 
are  thwarted,  and  an  intimate  union  between  the 
surfaces  of  the  mucous  membrane  occurs. 

Many  years  ago  Mr.  Tyrrell  inserted  metallic  plates 
between  the  opposed  surfaces  in  cases  of  this  kind,  m 
order  to  prevent  their  union,  but  spoke  discouragmgly 
of  the  result.f    l^lore  recently  it  has  been  proposed 

*  "Wounds  and  Injuries  of  the  Eye,"  by  W.  White  Cooper, 
p.  -277.  The  eye  douche  of  vulcanized  india-rubber,  with  a  rose 
jet,  is  recommended  for  this  purpose. 

t  See  article  by  Mr.  Wordsworth,  Ophthalmic  Hospital  Reports, 
vol.  iii.  p.  21li. 
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that  a  patient,  under  these  circumstances,  should  have 
an  artificial  eye  with  a  hole  in  its  centre  corresponding  to 
the  cornea,  applied  over  the  eye,  which  by  fitting 
closely  on  the  globe,  and  being  constantly  worn,  might 
have  the  effect  of  preventing   union  between  the 
wounded  orbital  and  palpebral  surfaces  of  the  conjunc- 
tiva    The  _  proposal  seemed  reasonable,  but  unfor- rarely  sue- 
tunateiy  it  is  bund  that  union  of  the  wounded  surfaces  cessiul. 
commences  sooner  or  later  at  the  lower  part,  and 
this  gradually  raises  and  displaces  the  artificial  eye 
Moreover  it  is  seldom  under  these  circumstances  that 
we  can  get  a  patient  to  retain  an  artificial  eye  in 
contact  with  the  eyeball;    it  generally  excites  such 
unbearable  irritation  in  the  part. 

In  slight  cases  we  should  endeavour  to  keep  the  Lintdress- 
hds  separated  from  the  globe  of  the  eye  by  means  of  a  '''S. 
piece  ol  Imt,  soaked  in  glycerine  or  oil  and  laid  between 
the  eyeball  and  eyelid;  but,  as  i  have  before  remarked, 
our  best  efforts  are  generally  inadequate  to  prevent 
union  between  the  wounded  surfaces  of  the  conjunctiva 
Lacerated  wounds  of  the  mucous  membrane,  with 
tew  exceptions,  heal  very  rapidly,  and  no  further  treat- 
ment  is  necessary  than  keeping  the  lids  closed  with 
a  pad  and  bandage  for  a  few  days.    It  is  well,  if  pos- 
sible, to  bring  the  edges  of  the  wound  together  with 
fine  silk  sutures. 

Symblepharo.v,  or  adhesion  between  the  palpebral  Sy™. 
and  orbital  portions  ot  the  conjunctiva,  may  be  either  p™. 
complete  or  incomplete ;  in  the  latter,  one  or  more 
bands  of  cicatricial  tissue  unite  the  opposed  surfaces 
and  m  complete  symblepharon,  either  the  upper  or  a.it,  • 
ower  cyehd,  in  one  or  both  eyes,  is  closely  adhei-ent  by  '^eZ,. 
tiv-A  snrface  to  the  orlntal  conjunc-  Lie"" 

'rhis  state  of  things  may  be  caused  by  any  accident  i.n„„ 
which  sets  up  destructive  changes  in  the  opposing  sur-  v^r't 
laces  ot  the  conjunctiva— as,  for  instance,  diphtheritic 
conjunctivitis,  ulceration,  injuries,  or  burns  involving  ' 
the  mucous  membrane;  but  the  contact  of  quicklime 
with  the  eye  is  probably  the  most  frequent  cause  of 
symblepharon.  i  ui 

Provided  the  adhesions  do  not  involve  the  cornea 
the  patient  s  sight  is  unaffected  by  symblepharon;  but 
under  any  circumstances,  he  experiences  more  oi^  less 
luconvenience  from  the  constrained  movements  of  tl  e 
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eyeball,  consequent  on  the  adhesions,  and  in  many  in- 
stances from  epiphora,  the  puncta  being  more  or  less 
displaced. 

Treatment.       Treatment. — As  a  general  rule  partial  symblepharon 
If  complete,  only  should  be  operated  on.    In  the  complete  form, 
opMaiiuiij    x^nless  the  cornea  is  involved,  it  may  be  inferred  from 
'  what  has  been  already  said,  that  we  cannot  expect 

to  improve  the  patieiit's  condition  by  means  of  an 
operation.  A  variety  of  contrivances  have  been  sug- 
gested to  keep  the  surfaces  of  the  conjunctival  wound 
apart,  but  they  have,  as  a  rule,  failed  most  signally. 

With  regard  to  partial  symblepharon,  the  bands  of 
adhesion  may,  in  slight  cases,  be  simply  divided,  and 
the  extremities  of  the  freena  separated  by  everting  the 
lid  from  time  to  time,  until  the  surface  of  the  conjunc- 
tival wound  has  healed.  In  more  extensive  partial 
symblepharon,  the  bands  of  adhesion  should  be 
divided  first  of  all  close  to  the  globe  of  the  eye,  the 
edges  of  the  wound  in  the  orbital  conjunctiva  having 
then  been  united  with  fine  sutures  should  be  allowed 
to  heal.  We  may  afterwards  proceed  to  treat  the 
palpebral  extremities  of  the  frsena  in  the  same  way. 
The  lids  should  be  frequently  everted,  so  as,  if  possible, 
to  prevent  the  symblepharon  from,  again  forming. 

Mr.  Teale  recommends  the  following  proceeding  m 
instances  of  partial  symblepharon,  and  I  have  on 
several  occasions  found  this  operation  most  useful  in 
cases  of  this  kind.  Mr.  Teale  describes  the  mode  of 
operating  as  follows  :— "  Having  first  made  an  incision 
through  the  adherent  lid,  in  a  line  corresponding  to 
the  margin  of  the  concealed  cornea  (see  Fig.  20*  I.  a),  I 


Teale's 
operation. 


Fig.  20*. 


T. 


II. 


dissected  the  lid  from  the  eyeball  until  the  globe 
moved  as  freelv  as  if  there  had  been  no  nnnatuial 
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adhesions.  Thus  the  apex  of  the  symblepharon 
(Fig.  II.  a)  being  part  of  the  skin  of  the  lid,  was  left 
adherent  to  the  cornea. 

"  In  the  next  place  two  flaps  of  conjunctiva  were 
formed,  one  from  the  surface  of  the  globe  near  the 
inner  extremity  of  the  raw  surface,  the  other  from  the 
surface  of  the  globe  near  its  outer  extremity.    I  first 
■  marked  out  with  a  Beer's  knife  a  flap  of  conjunctiva 
(b,  Fig.  II.),  nearly  a  quarter  of  an  inch  in  breadth, 
and  two-thirds  of  an  inch  in  length,  with  its  base  at 
the  sound  conjunctiva,  bounding  the  inner  extremity 
of  the  exposed  raw  surface,  and  its  apex  passing 
towards  the  upper  surface  of  the  eyeball.    The  flap 
was  then  carefully  dissected  from  the  globe  until  it 
was  so  far  at  liberty  as  to  stretch  across  the  chasm 
without  great  tension,  care  being  taken  to  leave  a 
sufficient  thickness  of  tissue  near  its  base.    A  second 
flap  was  then  made  on  the  outside  of  the  eyeball  in  the 
same  manner.    In  making-  the  flaps,  conjunctiva  alone 
was  taken,  the  subconjunctival  fascia  not  being  included. 
The  two  flaps  thus  made 
were  then  adjusted  in  their  jjl 
new  situation  (see  Fig.  III.). 
The  inner  flap,  b,  was  made 
to  stretch  across  the  raw  sur- 
face of  the  eyelid,  being  fixed 
by  its  apex  to  the  healthy 
conjunctiva  at  the  outer  edge 
of  the  wound.    The  outer 
flap,  c,  was  fixed  across  the 
raw  surface  of  the  eyeball,  its 

apex  being  stitched  to  the  conjunctiva,  near  the  base 
of  the  inner  flap.  Thus  the  two  flaps  were  dovetailed 
into  the  wound.  The  flaps  having  been  adjusted  in 
their  new  position,  their  vitality  was  further  provided 
for  by  incising  the  conjunctiva  near  their  base,  in  any 
direction  in  which  there  seemed  to  be  undue  tension, 
and  by  stitching  together  the  margins  of  the  gap 
whence  the  transplanted  conjunctiva  had  been  taken, 
(e.f/.,)  D  E,  Fig.  III.  One  or  two  other  sutures  were 
inserted  with  a  view  to  prevent  doubling  in  of  the 
edges  of  the  transplanted  conjunctiva."* 


Ophthalmic  Hospital  lieports,  iii.  p.  253. 
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Pterygium  consists  of  an  hypertrophy  of  a  portion 
of  the  orbital  conjunctiva  and  subconjunctival  tissue, 
which  is  often  very  vascular,  and  has  usually  a  tJi'ian- 
gular  shape,  the  base  of  the  figure  being  towards  the 
semilunar  fold,  and  the  apex  extending  to  the  cornea 
(Fig.  21).  But  it  by  no  means  follows  thataptery-- 
gium  always  spreads  from  the  inner  side  of  the  eye ; 
it  may  exist  on  the  temporal,  upper,  or  lower  portion 
of  the  conjunctiva,  but  its  apex  is  usually  turned 
towards,  or  rests  on  the  cornea,  in  some  cases  extending 
over  it  so  far  as  to  interfere  with  the  passage  of  light 
through  the  pupil.  In  other  cases  a  pterygium, 
except  that  it  is  unsightly,  gives  the  patient  no  incon- 
venience. 

This  form  of  hypertrophy  of  the  conjunctiva  is  very 
common  among  the  natives  of  India,  and  in  the  majo- 
rity of  cases  begins  in  superficial  ulceration  of  the 
margin  of  the  cornea,  the  pterygium  commencing  at 
this  spot,  and  gradually  extending  itself  outwards. 
In  other  instances  it  appears  to  depend  upon  the 
irritation  caused  by  small  particles  of  sand  and  dust, 
which,  finding  their  way  into  the  eye,  are  washed  by 
the  tears  along  the  palpebral  sulcus  to  the  lacus 
lachrymalis;  the  constant  irritation  thus  produced 
leads  to  hypertrophy  of  the  conjunctiva  at  the  inner 
corner  of  the  eye. 

Treatment.— 'YhQ  pterygium  must  be  dissected  away 
from  the  surface  of  the  globe.  The  patient's  eyelids 
having  been  separated  with  a  stop  speculum,  the 
thickened  conjunctiva  is  seized  with  a  pair  of  forceps, 

or  a  hook,  about 
■pjg  21  midway  between 

the  semilunar 
fold  and  the  cor- 
nea, and  a  cata- 
ract knife  or  a 
pair  of  scissors 
(Fig.  21)  being 
passed  beneath 
the  conjunctival 
■  '  ■  '  growth,  it  is  dis- 

sected away  from 

the  sclerotic  as  far  outwards  as  the  semilunar  fold,  and 
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also  from  the  front  of  the  coruea,  should  it  have  ex- 
teaded  so  far;  the  edges  of  the  wound  in  the  con- 
junctiva should  then  be  brought  together  with  one  or 
two  fine  silk  sutures.  After  the  operation  cold-water 
dressing  may  be  applied  to  the  eye,  until  the  wound 
of  the  conjunctiva  has  healed. 

Hypektkophy  op  the  Conjunctiva  is  by  no  means  htper 
of  uncommon  occurrence,  following  suppurative  or  tuopht. 
other  forms  of  conjunctivitis.    The  villous  structure  is  „ 
prmcipaUy  involved,  and  the  disease  is  therefore  gene-  flammation 
rally  confined  to  the  palpebral  portion.  Hypertrophy 
of  the  conjunctiva  is  frequently  erroneously  described 
as  "  granular  conjunctivitis  "  or  "  granular  lids,"  the 
enlarged  viUi  presenting  much  the  appearance  of  the 
granulations  of  a  wound*  (Fig.  22).    The  distinction  JwlWen- 
between  them  has  already  been  sufficiently  insisted  oii  larged. 
m  an  earlier  part  of  this  chapter. 

Fig.  22. 


This  affection  may  be  complete  or  partial,  one  or 
both  Ms,  or  only  a  portion  of  either  of  them,  beino- 
involved.  ' 

On  everting  the  eyelids,  the  mucous  membrane  ap- 
pears  red  and  rough,  presenting  in  fact  very  much  the 
appearance  of  a  healthy  granulating  sore.  The  uneven 

»  "  Lehrbuch  der  praktischen  Augenheilkuude,"  von  K  Stoll 
wag  von  Canon,  p.  404.  '  ateii- 
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surface  of  the  conjunctiva,  by  rubbing  against  the 
cornea,  in  the  course  of  time  may  render  it  opaque  and 
vascular  ;  but  this  hypertrophy  of  the  conjunctiva  is 
by  no  means  so  frequent  a  cause  of  vascular  opacity 
of  the  cornea  as  granular  conjunctivitis. 

Treatmod. —  In  the  majority  of  instances  of  hyper- 
trophy of  the  conjunctiva,  the  state  of  the  patient's 
general  health  will  be  found  to  be  at  fault,  and  this  we 
must  imj)rove.by  tonics,  or  other  appropriate  treat- 
ment, before  we  can  hope  for  any  amendment  in  the 
condition  of  the  conjunctiva. 

An  almost  incredible  variety  of  local  applications 
have  been  advocated  from  time  to  time  for  the  cure  of 
this  affection.  I  recommend  the  following  plan  of 
treatment  in  severe  cases : — The  lids  should  be  everted 
as  shown  in  Fig.  22,  and  the  hj^pertrophied  conjunc- 
tiva may  then  be  scarified,  the  bleeding  being  en- 
couraged by  wiping  away  the  clots  of  blood,  as  they 
form,  with  warm  water.  When  the  bleeding  has  ceased, 
the  mucous  membrane  should  be  dried  with  a  soft 
cotton  rag,  and  a  strong  solution  of  tannic  acid  may 
be  painted  over  the  part.  This  application  should  be 
used  about  twice  a  week,  and  if  it  does  not  succeed  in 
reducing  the  enlarged  villi,  we  may  employ  a  solution 
of  chromic  acid  in  the  same  way. 

In  less  severe  cases,  the  lids  having  been  everted,  the 
conjunctiva  may  be  sprinkled  over  with  powdered 
acetate  of  lead ;  or  sulphate  of  copper  may  be  apphed 
to  the  surface  of  the  hypertrophied  tissue ;  a  crystal 
of  the  latter  salt  gently  appUed  over  the  whole  surface 
of  the  conjunctiva  twice  or  three  times  a  week  lor  a 
month  may  prove  advantageous.  Tannic  acid  dusted 
into  the  patient's  eyes  every  morning  has  been  a  fa- 
vourite local  application  with  many  surgeons,  and  is 
no  doubt  often  of  marked  service  in  cases  of  this  kind. 

Atkophy  of  the  Conjunctiva  most  commonly  results 
from  diphtheritic  or  granular  conjunctivitis ;  chemical 
agents,  by  destroying  the  tissue,  may  induce  similar 

residts.  j  -l-  •  „ 

The  atrophied  structure  presents  a  white  and  shiumg 
appearance,  and  as  a  general  rule  occurs  m  patches. 
In  consequence  of  the  naturally  smooth  and  sott 
macous  membrane  being  replaced  by  the  atroplnecl 
tissue,  irritation  of  the  cornea,  and  ultimately  vascular 
opacity  of  that  most  important  structure,  are  frequently 
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produced.  The  atrophied  conjunctiva  is  further  apt  to 
contract,  so  that  the  lids  are  shortened  from  side  to 
side,  and  their  margins  incurved  (entropiumV 

We  are  of  course  utterly  unable  to  restore  the  No  cure, 
atrophied  mucous  membrane,  but  fortunately  we  may 
prevent  or  correct  its  baneful  effects,  by  the  means  I 
have  described  under  the  heads  of  entropium  and  vas- 
cular opacity  of  the  cornea. 

EELiXATXON  OF  THK  CONJDNCTIVA  is  seldom  met  with  Relaxed 

unless  among  old  people,  and  then  it  occurs  from  the  Conjcnc- 
absorption  of  the  adipose  tissue  of  the  orbit,  and  the  in  the 
smkmgmwards  of  the  eyeball,  the  conjunctiva  beiug 'iged. 
left  hanging  loosely  from  its  attachments  over  the 
globe.  The  folds  thus  formed  are  most  marked  towards 
the  inner  angle  of  the  eye. 

Astringent  lotions  usually  constrict  the  conjunctiva  Use  astrin- 
suihciently  to  overcome  any  inconvenience  the  patient  s&nts. 
may  experience  from  this  condition ;  but  if  these  fail, 
a  portion  of  the  superfluous  membrane  must  be  snipped 
off;   the  edges  of  the  wouud  unite  and  effectually 
remedy  the  complaint. 

Serous  Effusion  taking  place  into  the  connective  (Edema 
tissue  of  the  conjunctiva  i-s  by  no  means  an  uncommon 
occurrence  among  old  and  angemic  people,  sufferino-  h  Pf'^'^^, 
from  a  relaxed  condition  of  the  mucous  membrane;  it 
may  be  induced  by  an  attack  of  simple  conjunctivitis 
or  some  such  cause.    The  effusion  generally  comes  on 
suddenly,  and  the  oedema  may  be  so  great  that  the 
conjunctiva  bulges  forwards  over  the  cornea,  havino- 
much  the  appearance  of  a  yellowish,  jelly-like  massi  Nn 
there  is  no  purulent  discharge  from  the  eye.  This  con-  charge.' 
dition  13  accompanied  with  little  or  no  iDain-  and 
I  although  it  often  happens  that  the  patient  is  'much 
I  alarmed  as  to  his  condition,  we  may  at  once  quiet  his 
'  H^'^tt^  assuring  him  that,  beyond  the  slight  amount 
llettofoUow'!'''^  effusion,  no  ill  effects  are  or  m  effects. 

Serous  effusion  may,  however,  occur  quite  inde-  2.  Prom  in- 
pendently  ot  old  age,  from  inflammation  of  the  con-  fl^mma- 
ijunctiva,  or  of  the  neighbouring  structures,  or  from  dZsv 
:  remote  causes— as,  for  instance,  disease  of  the  heart 
or  kidneys.    Excluding  these   cases,   simple  serous 
effusion  IS  a  matter  of  little  or  no  consequence  -  it 
generally  appears  suddenly,  and  slight  pressure  over 
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the  lids  by  means  of  a  compress  and  bandage  causes 
it  to  disappear  after  a  few  hours.  Should  the  oedema 
be  very  considerable,  we  may  puncture  the  jelly-like 
mass  with  a  needle,  and  allow  the  serum  to  escape, 
subsequently  applying  a  pad  and  bandage  over  the 
eye. 

Effusion  of  Blood  may  take  place  into  the  con- 
nective tissue  of  the  conj  unctiva,  either  as  the  result 
of  a  blow  or  from  violent  straining — as,  for  instance, 
in  whooping-cough.  It  occurs  hkewise  from  fracture 
of  the  bones  of  the  orbit,  and  in  fact  from  any  cause 
by  which  the  bloodvessels  of  the  part  are  ruptured. 
The  effused  blood  is  at  first  of  a  deep  red  colour, 
usually  disposed  in  blotches  of  greater  or  less  extent 
beneath  the  conjunctiva,  often  encircling  the  cornea ; 
as  it  becomes  absorbed,  various  hues  of  discoloration 
are  produced.  It  occasionally  happens  that  the  mucous 
membrane  is  slightly  raised  from  its  normal  position 
by  a  clot  of  blood  of  this  kind :  under  any  circum- 
stances, it  presents  a  very  unsightly  appearance,  and 
■we  are  generally  applied  to  for  the  relief  of  the  dis- 
figurement, rather  than  of  the  pain  or  inconvenience 
which  it  causes. 

Blood  efi'used  in  this  situation  is  usually  speedily 
absorbed,  and  the  process  may  be  generally  hastened 
by  applying  a  compress  and  bandage  over  the  eye. 
Should  the  efi"usion  depend  on  the  straining  efforts 
made  by  a  person  suffering  from  whooping-cough,  it  is 
not  likely  to  become  absorbed  until  the  violence  of  the 
fits  of  coughing  has  lessened ;  we  may,  however,  safely 
relieve  the  minds  of  friends  from  any  anxiety  they  may 
feel  as  to  the  ultimate  issue  of  the  case. 


Entozoa. 


POLTPI. 


Usually 
small. 


TUMOUKS  or  THE  CONJUNCTIVA. 

Entozoa  occasionally  grow  in  the  connective  tissue 
of  the  conjunctiva;  Hydatid  (]ysts,*  and  Filaria,t 
have  been  met  with  in  this  situation. 

A  Polypus  may  spring  from  the  mucous  membrane 
of  the  conjunctiva,  appearing  generally  as  a  small 
tumour,  but  occasionally  increasing  to  the  size  of  a 
hazel-nut.    These  growths  are  usually  pedunculated, 


*  "Ophthalmic  Medicine  aud  Surgery:"  W.  Jones,  p.  685. 
3rd  edit.  t  "  Annales  d'Oculistique,"  t.  xv.  p.  133. 
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and  of  a  light  pinkish  colour,  soft,  and  in  fact  present- 
ing precisely  the  same  apnearances  as  similar  forma- 
tions m  the  nostrils  or  olher  parts  of  the  body,  with 
which  also  they  are  identical  in  structure.  Polypi  in 
this  situation  cause  the  patient  no  pain  or  incon- 
venience, unless  they  attain  a  considerable  bulk.  Thev 
may  be  removed  with  a  pair  of  scissors,  being  snipped  Easily 
ofi  together  with  a  fold  of  the  conjunctiva  from  which  ^-^^oled. 
tliey  grow. 

Fatty  TuMouiis  of  small  size  sometimes  spring  from  FatttT,:- 
the  connective  tissue  of  the  orbital  conjunctiva  These 
tumours  have  a  yeUow,  unctuous  appearance,  and 
seldom  cause  any  pain  or  inconvenience  to  the  pkent 
is  no  H  ui^sigMy  appearance.^  The^e 

IS  no  difficulty  m  removing  them:  the  tumour  must  must  be 
be  seized  with  a  pair  of  forceps,  and  cut  away  with  a  '™'^- 
fold  of  the  conjunctiva  from  which  it  springs.  The 

W  S  o  tVT'''^  conjunctiva  hasVealed 

with     Tl.  CONJUNCTIVA  are  occasionally  met  Waets. 

w  th.  They  usually  grow  from  the  surface  of  the 
mucous  membrane,  near  the  margin  of  the  cornea  and 
are  of  a  greyish  colour.  Their  surface  is  smooth  and 
them"      '  ^^^"^"^  growing  Cm 

These  small  tumours  should  be  rpmA-.rf.rl  or,^  o 
tion  of  the  conjunctiva  from  wK^tv^^^Sd  ^v^."' 

Cyst.s  of  the  Conjhnctiva  are  rarelv  inet  v^^+\.  +i 
are  seldom  larger  than  a  pea  a^d  S  sT^^^^^^^^^^ 

Eie  iSS^rr'  P^.^^r^-rly  when  exaSed  by 
ot>lique  light,  at  once  indicates  their  nature  Th^Z 
cysts  have  been  known  to  contain  hydatids 

pletlfitfoTd'^  com-s.ou,.be 
from  which  it  gi'ows  conjunctiva  removed. 

Epithelioma  of  the  conjunctiva  rarely  commences  ou  p 
the  mucous  membrane  of  the  dobe  of  thp  ft?  i  !l 
m  many  instances  been  Iniowf  to  sprii.  frnu^l^^^  ^""^ 
nective  tissue  of  the  palpebral  conjunct™  fhT' 
already  described  the  leadino-  svuintomr nf  IS'  F  ""^^ 
disease  when  discussing  the"  S  orof  J^''  ''T.^^ 
and  it  will  therefore  he  unnecessary  fm  ^^\^y'^'^^' 
further  on  the  subject  at  present  ^ 
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Cancer. — Medullary  atid  melanotic  growths  occa- 
sionally spring  from  the  conjunctiva.  Several  cases  of 
the  kind  are  recorded  by  M.  Weaker.* 

Diseases  oi'  the  Caruncle. — The  caruncula  lachry- 
malis  is  a  small,  reddish,  conical  body,  situated  at  the 
inner  canthus  of  the  eye.  It  is  composed  of  a  mass 
of  Meibomian  glands,  and  is  covered  by  a  continua- 
tion of  the  conjunctiva.  A  few  fine  hairs  grow  from  its 
surface. 

The  caruncle  participates  in  all  the  affections  to 
which  the  conjunctiva  is  subject,  and  in  some  few  cases 
it  becomes  chronically  enlarged,  looking  like  a  small 
mass  of  florid  granulations  springing  from  the  inner 
angle  of  the  eye.  Under  these  circumstances  it  may 
extend  itself  behind  the  upper  and  lower  lids,  and  if 
touched  is  apt  to  bleed. 

Tincture  of  opium  applied  to  the  enlarged  gland 
every  day,  by  means  of  a  camel's-hair  pencil,  usually 
effects  a  cure  in  such  cases  ;  or  it  may  be  necessary  to 
smear  it  with  sulphate  of  copper.  It  is  not  advisable 
if  it  can  be  avoided  to  excise  the  superfluous  growth, 
because,  should  the  caruncle  subsequently  become 
atrophied,  the  lachrymal  puncta  are  displaced  inwards, 
and  troublesome  epiphora,  with  its  consequences, 
occurs. 

A  polypus  springing  from  the  caruncle  should  be 
snipped  off  with  a  pair  of  scissors,  and  the  surface  from 
which  it  grew  touched  with  caustic ;  a  little  bleeding 
is  apt  to  occur  after  this  little  operation,  but  a  sponge 
pressed  firmly  over  the  corner  of  the  eye  for  a  few 
minutes  will  stop  the  hEemorrhage,  and  the  application 
of  the  caustic  will  tend  to  the  same  end. 


*  "Maladies  des  Yeiix,"  torn.  i.  p.  199.  See  also  a  case  in 
"Handy-Book  of  Ophthalmic  Surgery,"  by  J.  Z.  Laurence  aud 
R.  0.  Moon,  p.  6U. 


CHAPTER  VIII. 


DISEASKS  OP  THE  CORNEA. 

General  pathology -Vascular  opacity-Keratitis- 
Keratitis  pttnctata—Acute  suppurative  keratitis- 
^f-acide-mceration~Hernia~8taphyloma 
tula-Opacities-Gonical  cornea~apherical,  pellucid 
protrusu^n  of  cornea-Injuries  of  the  cornea-MZ 
sions-Contusions-Penetratirvg  womids-Foreirm 
hodies—Arcus  senilis— Tumow-s.  ^ 

Befoue  commencing  the  consideration  of  the  various  Cr... 
diseases  of  the  cornea  it  will  be  well  to  take  I™!  p^xhT^ 
liable  pathological  changes  to  which  ft  is 

The  cornea  we  know  to  be  a  non-vascular  structure- 
and  foi-merly  when  hyper«,mia  was  regarded  as  the 

SSc^flt  fo""''^!  '''P      inflammation,  it  was 

dithcult  to  see  how  the  cornea  could  be  the  seat  nf  ti 
But  now  that  we  have  learned  to  look  Tether  to  tie 
elements  of  a  tissue  as  the  point  of  departure  for  in! 
flammatory  changes,  and  to  regard  viscularity  ani 
hyper^^mia,  however  important,\s  accessory  Sieno- 
mena,  the  cornea  becomes  one  of  the  mn^f  Fi'^no 
tesues  f„..  the  study  and  auiSon":  tCZten 
doctrines  of  cellular  patholoo-y  niociern 

puscles  ol  the  proper  corneal  tissue  beneath T" 
nor  elastic  lamina,  take  part  in  tbp  ,  -5"^ 
This  multiplication'of  oeuZ" el^,,^^^^ 


240 


DISEASES  01'   THE  COUNEA. 


Causes  of 
opacity. 


rormation 
of  vessels, 


and  pus. 


Vascular 
Opacity  of 

COBNliA. 


Contrasted 
with  Itera- 
titis. 


Sometimes 
loUows  it. 


epithelial  or  deeper  layers,  or  both,  together  with  cor- 
respoiidiiig  changes  in  the  intercellular  material,  are 
the  principal  causes  of  the  opacity  which  marks  the 
early  stages  of  what  we  must  still  call  inflammation  of 
the  cornea.  This  opacity  may  amount  either  to  a 
superficial  haziness  from  a  ground-glass  surface,  or  it 
may  be  of  a  deeper  interstitial  kind.  The  new,  dense, 
opaque  formations  of  "pannus  "  or  vascular  opacity  of 
the  cornea,  are  referrible  to  the  development  from 
cellular  elements  of  a  kind  of  connective  tissue. 

In  all  cases  the  formation  of  vessels  is  secondary,  and 
takes  place  chiefly  by  extension  from  the  vascular 
textures  around.  It  has  been  traced  to  the  transfor- 
mation of  fusiform  cells  near  the  margin  of  the  cornea, 
and  their  coalescence  with  similar  structures  in  the 
conjunctiva. 

Lastly,  the  formation  of  pus,  as  in  suppuration  else- 
where, is  due  to  a  rapid  production  of  cells  of  a  lower 
grade,  and  the  degeneration  and  deliquescence  of  the 
intercellular  substance,  together  with  the  appearance 
of  numerous  leucocytes  from  the  surrounding  blood- 
vessels ;  these  cellular  elements  may  escape  from  the 
surface,  as  in  ulceration,  or  be  confined  between  the 
corneal  lamellae,  and  constitute  an  abscess. 

Pannus,  or  Vascular  Opacity  of  the  Coknea. — 
Although  pannus  may  be  the  result  of  keratitis,  or  in- 
flammation of  the  cornea,  the  distinction  between  them 
is  obvious  enough,  for  in  the  former  affection  the  cornea 
is  usually  uniformly  opaque,  as  though  covered  with  an 
adventitious  coating,  and  the  vessels  branching  over  it 
are  large,  tortuous,  and  distinct  from  one  another,  the 
sclerotic  and  conjunctiva  being  only  slightly  congested. 
In  keratitis,  on  the  other  hand,  the  opacity  of  the 
cornea  is  partial  and  of  a  ground-glass  appearance, 
obviously  from  changes  in  the  corneal  tissue  itself ;  its 
circumference  is  surrounded,  to  a  greater  or  less  extent, 
by  a  zone  of  very  minute  vessels,  which  advance  only 
a  slight  distance  from  the  margin  towards  the  centre. 
The  sclerotic  zone  of  vessels  is  also  well  marked  in  the 
active  stage  of  the  disease,  and  the  conjunctiva  is  more 
or  less  congested.  ,        ,    .  i 

In  some  few  cases  of  keratitis,  large  tortuous  vessels 
extend  themselves  over  the  cornea,  but  in  these  in- 
stances the  invasion  is  generally  rapid,  by  extension 
from  the  conjunctiva;  the  patient  complains  ot  con- 
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siderable  pain  in  the  eye,  and  ciliary  neurosis,  and  the 
cornea  is  uniformly  hazy.  As  the  disease  becomes 
chronic,  the  pam  subsides,  and  the  congestion  of  the 
sclerotic  and  conjunctiva  disappears,  but  the  cornea 
remains  opaque  and  vascular— in  fact,  pannus  may 
then  be  said  to  exist. 

Ulceration  of  the  cornea  may  give  rise  to  pannus ;  in  May  arise 
almost  aU  instances  of  healing  ulcers,  a  vascular  band  ^om  ulcera- 
can  be  traced  from  one  or  more  points  of  the  circum-  = 
terence  of  the  coraea,  extending  towards  the  ulcer- 
and  It  the  parts  remain  in  a  state  of  chronic  irritation 
for  some  time  the  vascularity  of  the  cornea  may  con- 
tinue, especially  if  that  portion  of  it  formerly  occupied 
by  the  ulcer  remains  uneven,  and  therefore  a  source  of 
irritation. 

But  inflammation  and  ulceration  of  the  corneal  more  often 
tissue  are  by  no  means  the  most  frequent  causes  of  f'T/'"'^""- 
.  pannus  ;  vascular  opacity  of  the  cornea  more  often 
arises  from  the  effects  of  chronic  granular  conjunc- 
tivitis, the  palpebral  surface  of  the  conjunctiva  havino- 
been  rendered  uneven  from  the  cicatricial  tissue  whicfi 
Has  formed,  and  being  a  source  of  constant  irritation 
as  It  traverses  the  cornea  in  the  movements  of  the 
parts.     Under  these   circumstances,  the  superficial 
layers  of  the  cornea  often  become  opaque,  aSd  large 
tortuous  vessels  gradually  extend  themselves  over  its 
surface.    The  thickness  of  this  vascular  layer  will  of 
course  vary  m  different  cases;  in  some  instances  it  is  Density  of 
so  dense  that  even  the  outline  of  the  cornea  cannot  be 
distinguished  from  the  sclerotic,  while  in  others  the 
ms  and  pupil  may  be  dimly  visible  through  the  semi- 
opaque  and  vascular  cornea. 

Pannus  sometimes  occurs  as  a  sequence  of  suppu- other 
rative  or  diphtheritic  conjunctivitis,  depending,  as  n 
the  last  case,  on  the  destructive  changes  which  have 
taken  place  m  the  palpebral  conjunctfva.  The  same 
result  may  follow  the  prolonged  action  of  any  othm 
mechanical  irntant-as_,  for  example,  inverted  eye- 
lashes,  whether  arising  from  trichiasis  or  entropium 

Ti^f^n-'nlTrf  ^'''  l''  ''^'''^^',^P^°^*y  °f        CO™ea  will  Treat,nent. 

naturally  depend  very  much  upon  the  cause  of  the 
disease;  for  instance^  if  arising  from  trichiasis,  or 
entropium  the  mverted  cilia  or  margin  of  the  liS 
must  be  either  removed,  or  restored  to  their  normal 
position,  before  we  can  hope  to  overcome  the  disea^P 

_U  ocaot) ,  the  cause. 
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and  if  we  can  only  succeed  in  getting  rid  of  the 
source  of  irritation,  we  shall  have  every  reason  to 
expect  that  the  state  of  the  cornea  will  rapidly  im- 
prove of  itself. 

In  many  instances  of  pannus,  consequent  on  granular 
or  diphtheritic  conjunctivitis,  the  contraction  of  the 
cicatricial  tissue  following  these  affections  of  the  eye 
shortens  the  lids  from  side  to  side,  so  that  they  press 
unduly  and  irregularly  against  the  eyeball ;  this,  to- 
gether with  the  roughness  of  their  surfaces,  makes 
them  act  somewhat  like  a  rasp  against  the  cornea 
during  the  movements  of  the  eyelids.  Under  these 
circumstances  we  must  endeavour,  in  the  first  place,  to 
correct  this  shortening  of  the  eyelids,  and  for  this  pur- 
pose it  will  be  necessary  to  divide  the  external  commis- 
sure as  described  at  p.  108.  By  this  proceeding  we  not 
only  elongate  the  palpebral  fissure,  and  directly  reheve 
the  pressure  exerted  by  the  contracted  eyelid  on  the 
cornea,  but  having  divided  some  of  the  fibres  of  the 
orbicularis  muscle,  we  weaken  its  action,  and  this  again 
tends  to  lessen  the  pressure  of  the  lids  on  the  eye. 
Provided  we  can,  by  this  simple  proceeding,  sufiiciently 
relieve  the  friction  of  the  palpebral  conjunctiva  against 
the  diseased  cornea,  the  pannus  wiU  probably  dis- 
appear to  a  very  great  extent  without  further  treat- 
ment ;  this  desirable  result  is,  however,  frequently'  very 
materially  hastened  if  tannin  be  dusted  freely  over  the 
cornea  every  morning,  until  the  opacity  of  the  cornea 
diminishes,  when  the  tannin  may  be  used  every  three 
or  four  days. 

Supposing,  however,  that  no  favourable  results  follow 
this  treatment,  or  that  the  condition  is  due  to  some 
other  cause  than  contraction  of  the  eyelids,  we  may 
still  hope  to  improve  the  state  of  the  cornea,  by  inducing 
purulent  inflammation  in  the  diseased  eye.  The  more 
vascular  the-  cornea,  the  less  danger  is  there  of  the 
suppiTrative  inflammation  being  followed  by  alceration. 

The  state  of  the  patient's  general  health  should  be 
attended  to  before  submitting  him  to  this  plan  of 
treatment,  for  if  he  happens  to  be  in  a  weak  condition, 
sloughing  of  the  cornea  is  very  apt  to  occur. 

There  is  seldom  any  difficulty  in  exciting  purulent 
inflammation  in  the  diseased  eye;  but  in  some  few 
instances  the  conjunctiva  has  been  so  completely 
altered  in  character,  after  long-continued  gi-anular 
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conjunctivitis-,  that  I  have  been  obliged  to  inoculate  it 
mth  pus  on  several  occasions  before  I  could  succeed  in 
establishing  purulent  inflammation 

The  pus  employed  for  inoculation  may  be  taken  from 
the  eye  of  another  pei;son,  suffering  from  purulent  con- 
junctivitis, or  gonorrhoBal  matte?  may  be  used.  It 
should  be  placed  on  the  everted  lower  M,  and  a  fevv 
S  TftT  conjunctiva  be  made  with  the 

we^miTSwX'Tr  "'"^T'  ^^^^ 

we  may  auow  the  inflammatory  process  to  run  its  nation  ru, 

Xr^tf^'Pf  scrupulously  clean     If     — • 

ulceration  of  the  cornea  supervenes  during  the  pro-^ress 
of  the  disease,  we  must  resort  to  the  use  of  the  dilute 
caustic  pencfl,  strictly  foUowing  out  the  treatment  r^ 

?ffects  o7ih;  i ,in  Interesting  to  watch  the 

eitects  ot  the  inflammatory  process  on  old-standino- 
vascular  opacities  of  the  cornea;  they  often  imnrov? 
remarkably  as  the  suppurative  action  suLides  aXw 
mate ly  the  patient  mayregain  some  amoun  ot  vfsion 

chltwifp  V'^^'^^^^^r        ^^^"•^IJ  passed  aC  c'^'-- 
chlorine  water  may  with  advantage  be  dropped  into 

thus  induced  being,^nTs^opiW  t  ,^^^^^^^^ 
destroy  the  pannus.    Doubtless  ;e  can  Lter  co^^^^^^^^^ 
the  suppurative  action  when  excited  iu  thL  warthan 
if  produced  by  purulent  matter-  but  t Z  it +1  • 
nevertheless  the  preferable  Til«n'+n  ^    .  i 
patient  is  in  tolerSy  good  health  anclTh/^''^ 

rktn&:rF«  v^stt^Tm^^  P..e..e 

weak  and  sickly  people,  and  when  the  pannus  is  rmf  *° '^-i- 
particularly  vascular,  it  may  be  advisable  te  empby  Si"'' 

C-B^i'^'^^ST^^^  b.  Dr. 

Inoculation  of  Pus.         ^'"^"i^l'"   Conjuactivitis  treated  by 

R  2 
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the  hot  compresses,  or  to  smear  the  conjunctiva  over 
Cup.  sulph.  with  a  crystal  of  sulphate  of  copper  every  other  day, 
in  this  way  exciting  a  mild  and  manageable  form  of 
suppuration.  Or  the  chlorine  water  may  be  tried ;  I 
have  seen  its  use  followed  by  improvement  in  some 
old-standing  and  unpromising  cases.  The  lotion  I 
employ  is  the  ordinary  liquor  chlori  of  the  B.  P., 
dropped  into  the  eye  three  or  four  times  a  day. 
Powdered  sulphate  of  soda,  sprinkled  over  the  surface 
of  the  cornea  every  day,  has  not  been  followed  by  the 
improvement  we  were  led  to  expect  from  its  use,  at 
least  among  the  patients  under  my  care ;  but,  as  I  have 
before  remarked,  tannin  used  in  this  way  has  in  my 
hands  often  proved  of  service. 

Another  plan  recommended  for  the  cure  of  vascular 
opacity  of  the  cornea,  is  to  excise  a  band  of  conjunc- 
tiva and  sub -conjunctival  tissue,  about  the  eighth  of 
an  inch  broad,  extending  entirely  round  the  circum- 
ference of  the  cornea,  so  as  to  cut  off  the  communica- 
tion between  the  vessels  of  the  conjunctiva  and  those 
covering  the  cornea.*  This  plan  is  not  to  be  relied  on 
alone;  it  is  useful  when  combined  with  purulent 
inoculation,  but  will  seldom  suffice  of  itself  to  cure  a 

case  of  pannus.  _       ^     •    •  •  .i 

Formerly  it  was  the  practice,  after  mcismg  the  con- 
iunctiva  as  above  described,  to  smear  the  wound  over 
with  nitrate  of  silver,  but  this  plan  of  treatment  has 
not,  as  a  general  rule,  been  found  successful,  and  its 
results  are  not  to  be  compared  to  those  obtained  by 
purulent  inoculation.f 

To  sum  up  then:  as  a  general  rule,  among  robust 
and  healthy  patients  suffering  from  pannus,  after 
every  mechanical  cause  of  irritation,  such  as  contrac- 
tion of  the  lids,  trichiasis,  or  entropium,  has  been 
removed  ineffectually,  the  diseased  eye  should  be  inocu- 
lated with  purulent  matter.  In  debilitated  subjects, 
or  when  the  pannus  is  not  very  vascular,  instead  ot 
inoculation,  hot  compresses  must  be  applied  to  the 
eyes  for  two  hours,  night  and  morning;  or  sulphate  ot 
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copper  may  be  smeared  over  the  conjunctiva  until 
suppurative  inflammation  has  been  excited.  The  disease 
may  then  be  allowed  to  run  its  course,  care  being  ne- 
cessary, however,  to  prevent  it  advancing  to  such  an 
extent  as  to  endanger  the  vitaUty  of  the  cornea. 

Keratitis,  Diffuse  Oobneitis,  or  Inflammation  of  keratitis 
THE  Cornea,  as  it  is  sometimes  called,  although  the  patholoo-y ' 
term  is  hardly  an  appropriate  one,  appears  to  arise, 
either  from  a  primary  perversion  in  the  cellular  ele- 
ments ol  the  tissue,  or  else  from  some  defect  in  the 
supply  of  nutrient  materials  by  the  blood.  However 
this  may  be,  we  find  that  in  keratitis  the  transparent 
structure  of  the  cornea  is  partially  converted,  by 
molecular  and  fatty  degeneration  of  its  elementary 
structures,  into  a  semi-opaque  material.  The  nature 
ot  these  changes  has  already  been  referred  to  in  the 
introductory  remarks  at  the  commencement  of  this 
chapter.  As  a  general  rule,  keratitis  affects  both 
eyes,  it  may  be  at  the  same  time,  or  consecutively. 

bymptoms.-The  characteristic  features  of  the  affec-  Opacity 
lion  are  briefly  these :  the  cornea  presents  an  opaque  mostly 
appearance,  either  throughout  its  whole  extent,  or  in  P''"'^'- 
parts ;  the  remamder  being  transparent.    Under  anv 
circumstances,  the  disease  is  usually  more  advanced 
m  one  part  of  the  cornea  than  another.    It  generallv 
commences  towards  the  circumference  and  spreads 
inwards,  but  as  it  advances,  the  part  first  attacked 
may  become  transparent,  while  the  centre  of  the  cornea 
grows  hazy.    The  diseased  portion  of  the  cornea  is  not  (irou„a- 
only  opaque,  but  its  surface  is  no  longer  smooth  and  ^'^^^ 
resembles  in  appearance  a  piece  of  ground  glass.  This 
uneven  condition  of  the  anterior  layer  of  the  cornea  is 
best  seen  by  the  lateral  method  of  illumination,  and  in 
tact,  unless  examined  in  this  way,  is  often  overlooked. 
The  immediate  effect  of  these  structural  chan.^es  is  to 
render  the  patient  more  or  less  blind,  by  interferiuff 
with  the  transmission  of  Hght  to  the  retina.  ^ 

in  the  active  stages  of  the  disease,  a  part,  if  not  the  Sclerotic 
whole  circumference  of  the  cornea,  is  surrounded  by  a  -t?' 
zone  of  injected  sclerotic  vessels,  similar  to  that  sin 

manv  case,  nf'f J  ex- 
many  cases  of  keratitis.^  numerous  minute  vessels  ap-  ^^^^ 
pear  in  the  cornea,  forming  a  semicircle  at  the  circum- 
terence  of  its  upper  or  lower  section,  or  it  may  be  L 
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entire  circle  round  the  cornea.  The  vessels  run  from 
the  margin,  for  about  the  eighth  of  an  inch  inwards, 
towards  the  centre  of  the  cornea.  By  the  unaided  eye, 
these  small  vessels  cannot  be  distinguished  from  one 
another,  and  the  part  appears  as  if  it  had  been  stained 
with  a  narrow  band  of  vermilion,  or  smeared  with 
blood.*  In  some  few  cases,  this  plexus  of  vessels  is 
prolonged  further  inwards  towards  the  centre  of  the 
cornea,  in  which  case  the  patient  usually  complains 
much  of  intolerance  of  Kght  and  supra-orbital  pain. 
Vascularity      The  amount  of  vascularity  of  the  sclerotic  and  cornea, 

the'type.'"'  ^^^^  T^^T  ^^^^  intensity  and  progress  of  the 
keratitis.  In  subacute  and  chronic  cases  these  symp- 
toms may  be  wholly  wanting ;  nevertheless  the  cornea 
presents  the  peculiar  ground-glass  appearance  of 
keratitis;  this  condition  of  the  parts  is  particularly 
noticeable  in  instances  of  inherited  syphilitic  keratitis. 
In  the  more  acute  cases  the  orbital  conjunctiva  is 
congested. 

The  patient  may  complain  of  lachrymation,  and 
some  intolerance  of  light,  but  he  is  most  solicitous 
Dimness  of  about  the  haziness  of  vision,  of  which  he  becomes 
vision.  painfully  conscious  if  the  opacity  extend  to  the  centre 
of  the  cornea.  It  is  surprising  what  a  complete  im- 
pediment to  useful  sight,  even  a  slightly  nebulous 
state  of  the  cornea  may  prove,  if  situated  directly  in 
the  axis  of  vision;  and  the  alarm  of  the  patient,  so  long 
as  the  dimness  of  vision  continues,  though  groundless, 
is  very  natural. 

Photo-  Intolerance  of  light  and  lachrymation  are  not  pro- 

P^>P|3ia  and  minent  features  in  keratitis,  so  long  as  the  epithehal 
layer  of  the  cornea  is  but  slightly  affected;  if  these 
cells  become  entirely  destroyed,  and  the  peripheral 
distribution  of  the  nerves  exposed,  not  only  does  the 
patient  suffer  from  photophobia,  but  complains  also 
of  considerable  pain  in  the  eye,  and  ciliary  neurosis. 
These,  however,  are  exceptional  cases :  keratitis,  as  a 
general  rule,  is  not  characterized  by  pain  or  great  in- 
tolerance of  light,  but  chiefly  by  dimness  of  vision 
occasioned  by  the  hazy  state  of  the  cornea. 

The  natural  tendency  of  keratitis  is  to  terminate  in 
recovery,  although  the  process  is  frequently  a  very 


pain  rare. 


•  "  Diseases  of  the  Eye,"  by  Dixon,  3rd  edition,  p.  88. 
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tedious  one,  extending  i^robably  over  a  period  of 
several  months,  the  disorder  often  attacking  first  one  Prognosis 
eye  and  then  the  other  before  it  finally  subsides,  and 
we  should  warn  our  patients  of  this  before  undertaking 
the  charge  of  the  case ;  nor  can  we  overlook  the  fact 
that  m  neglected  instances  of  keratitis  the  iris  may 
become  mvolved,  and  the  danger  be  only  discovered 
alter  the  cornea  has  cleared.  We  may  suspect  danger 
ot  this  description,  or  even  the  extension  of  the  disease 
to  the  choroid,  if  during  an  attack  of  apparent  keratitis 
the  patient  complains  of  much  ciliary  neuralgia,  pain 
on  pressure  over  the  ciliary  body,  and  photophobia. 
Uur  prognosis  wiU  of  course  be  far  from  favourable 
under  such  circumstances  ;  but  unless  in  compHcated 
cases,  the  majority  of  instances  of  the  form  of  keratitis 
we  are  now  considering  make  good  recoveries. 

ihe  disease  IS  met  with  among  people  of  all  ages  Causes, 
and  classes,  but  the  majority  of  cases  occur  among 
young  and  sickly  children:  I  shall  subsequently  refer 
more  particularly  to  instances  arising  from  inherited 
syphilis.  Keratitis  may,  however,  come  on  quite  in- 
dependently of  _  any  specific  influences,  and  it  is  often 
dilhcult  to  assign  any  positive  cause  for  its  appear- 
ance; occasionally  it  is  a  consequence  of  irritation  by 
a  ioreign  body  or  wound  of  the  cornea. 

Treatment.— Be^rmg  in  mind  the  fact,  that  the  Treatment. 
tendency  of  keratitis  is  to  get  well  of  itself,  we  need  ■ 
not  be  over-anxious  to  effect  a  cure.  This  remark  of 
course  applies  only  to  uncomplicated  cases,  if  other 
structures  besides  the  cornea  are  involved,  the  case 
must  be  treated  upon  principles  discussed  under  the 
Headings  of  iritis,  irido-choroiditis,  and  so  on 

Oomiter-irntation  in  the  form  of  an  is«ue  opened  in  Counter- 
tne  ^skm  ot  the  temple,  or  a  succession  of  blisters  irritation, 
estabhshed  m  this  situation,  are  doubtless  frequently 
most  serviceable,  and  hasten  the  reparative  process  in 
keratitis.  Indeed,  I  hardly  know  of  any  disease  of  the 
eye  which  appears  to  be  so  much  benefited  by  counter- 
irritation,  and  it  should  almost  invariably  form  a  part 
ot  our  treatment.  ^ 

^J^il  ^  ^r"!  '^1^''  *°  drop  a  weak  solution  of  atropine  Atropine 
into  the  affected  eye,  so  as  to  keep  the  pupil  dilated  ' 
by  this  means  we  dimmish  the  secretion  Sf  aqueous' 
and  preserve  the  iris  at  rest-both  desirable  objects  in  Rest 
the  treatment  of  these  cases.    On  the  same  principle 
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I  usually  order  my  patients  to  keep  the  diseased  eye 
closed  by  means  of  a  pad  and  bandage,  applied  over 
the  eyelids,  to  be  worn  constantly  during  the  day,  but 
discontinued  at  night.  No  further  local  treatment  is 
necessary. 

Improve         The  patient's  general  health  must  be  carefully 
health?^^"'    attended  to :  tonics,  a  generous  dietary,  fresh  air, 
exercise,  and  often  stimulants  are  demanded;  leeches 
and  antiphlogistics  I  simply  mention,  in  order  that  I 
may  condemn  their  use  in  cases  of  keratitis. 
Remove  In  instances  arising  from  the  presence  of  a  foreign 

irritation.  body  in  the  eye,  the  offending  substance  should  of 
course  be  removed.  If,  after  an  injury,  there  should 
be  much  irritation  and  pain  in  the  eye,  cold  compresses 
may  be  kept  constantly  applied,  and  three  or  four  full 
doses  of  opium  are  often  serviceable  in  allaying  irri- 
tation. 

Syphi-  Syphilitic  Keratitis,  Non-vascular  Diffuse  Cor- 

iiTic  Kbba-  neitis. — I  have  still  to  make  a  few  remarks  upon  a 

TITIS  •  •  •  •  ■  ■ 

special  variety  of  the  disease,  described  as  inherited 
syphilitic  keratitis.  We  are  indebted  to  Mr.  Hutchinson 
for  the  thorough  investigation  of  this  and  some  other 
forms  of  syphilitic  affection  of  the  eye.  From  a  large 
collection  of  clinical  material  he  has  been  enabled  to 
show,  that  the  majority  of  the  cases,  formerly  described 
as  "  strumous "  and  "  interstitial "  corneitis,  are  of 
syphilitic  origin.*  The  following  case  affords  a  good 
illustration  of  the  origin  and  progress  of  this  affec- 
tion : — 

Case.  Jogender  Nath  Dey,  aged  sixteen,  was  brought  to 

the  Ophthalmic  Hospital  by  his  father,  on  the  2nd  of 
September,  suffering  from  syphiHtic  keratitis.  The 
man  informed  me  he  had  had  five  children,  and  that 
seventeen  years  ago,  after  the  birth  of  his  eldest  son, 
irimary      he  Contracted  syphilis.    There  seemed  no  reason  to 
s.vphilisof    doubt  that  he  then  had  chancre,  which  was  followed 
parei.t.  enlargement  of  the  glands  of  the  groins,  and  secon- 

dary symptoms.  Jogender  was  born  a  year  afterwards, 
and  inherited  the  disease  from  which  his  father  was 
suffering.  I  had  an  opportunity  of  examining  his 
elder  brother ;  he  was  perfectly  free  from  any  trace  of 
the  syphilitic  taint ;  but  my  patient,  who  is  the  second 


*  Ophthalmic  Hospital  Reports,  vol.  i.  pp.  191  and  226 ;  and 
vol.  ii.  pp.  54  and  258. 
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son,  and  hig  two  younger  brothers,  bore  evidence  of 
the  existence  of  the  disease  in  the  state  of  their  incisor 
teeth. 

Jogender  was  a  well-grown  and  remarkably  intelli-  Keratitis  i 
gent  lad;  he  stated  that,  as  far  as  he  could  remember,  child, 
he  had  enjoyed  uninterrupted  good  health  up  to  the 
present  time,  and  that  the  affection  of  the  eye  from 
which  he  was  suffering  commenced  about  six  weeks 
prior  to  his  coming  to  the  hospital.  In  the  first 
instance,  he  noticed  that  objects  held  before  his  left 
eye  presented  a  hazy  appearance ;  ultimately,  the  sight 
ot  the  right  eye  grew  dim  also,  so  that  he  is  now  nearly 
blind.  During  this  time  he  suffered  no  pain  or  incon- 
venience beyond  the  gi-adual  loss  of  vision. 

I  found  both  eyes  in  much  the  same  condition,  the  Ground- 
sclerotic  and  conjunctiva  being  perfectly  normal,  but  f^i' 
the  cornea  presentmg  the  gi-ound-glass  appearance  of 
Jieratitis,  with  the  characteristic  zone  of  vessels  round 
Its  margin  :  and,  in  addition  to  this,  flocculent-lookma- 
spots,  of  a  whiter  hue  than  the  rest  of  the  hazy  cornea 
were  scattered  throughout  its  substance. 

On  examining  this  boy's  teeth,  the  superior  incisors  Characte- 
were  tound  to  be  widely  separated  from  each  other  "'"'^ 
and  club-shaped,  their  thin  cutting  edges  being  notched 
m  the  manner  described  by  Mr.  Hutchinson  as  patho- 
gnomonic  of  inherited  syphiKs,  and  plainly  indicating 
the  primary  cause  of  the  disease  from  which  he  was 
suffering.    The  foUowing  mixture  was  prescribed :—  Trctmem. 

Hydrarg.  bichlor.    .        .        o-r  i 


Potas.  iodid 
AquEe    .  . 


5j. 


Half  an  ounce  to  be  taken  twice  a  day  after  meals. 
He  was  also  ordered  to  rub  a  drachm  of  mercurial  and 
belladonna  ointment  over  the  forehead  and  eyebrows 
for  twenty  minutes  every  night ;  blisters  were  appS 
to  the  temp  es ;  and  lastly,  I  directed  him  to  take 
regiilar  exercise,  and  a  full  and  varied  diet. 

0(W^%^f^''T^  '^.^''^  ^^^'^  perseveringly  ;  and  on  the 
20th  September,  the  report  states  that  the  left  cornea 
was  decidedly  less  opaque  than  at  the  commencement 
of  the  mon  h  The  mercurial  ointment  was  now  dS- 
contmued,  but  the  mixture  was  repeated  On  the 
15th  of  October  his  eyes  were  very  Siuch  bettei-  and 
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Recovery 
perfect. 


Dia^osis 
by  history. 


By  syphi- 
litic teeth. 

Notched 
and  peggy 
incisors, 


Characte- 
ristic patchy 
opacity. 


the  iodide  of  iron  was  substituted  for  the  bichloride,  of 
mercury.  A  month  later  both  corneae  were  perfectly- 
transparent,  no  vestige  of  the  keratitis  remaining. 

_  It  is  hardly  necessary  for  me  to  mention,  that  when 
either  parent  has  been  affected  with  primary  or  secon- 
dary syphilis,  their  offspring  are  very  likely  to  inherit 
the  disease.  The  family  history,  the  health  both  of 
parents  and  offspring,  the  particulars  of  previous  ill- 
nesses, as  well  as  the  general  appearance  and  physio- 
gnomy of  the  patient,  will  furnish  materials  on  which  to 
ground  our  diagnosis  in  suspected  cases. 

In  a  series  of  instances  of  keratitis  and  iritis  occur- 
ring under  these  circumstances,  Mr.  Hutchinson 
noticed  a  peculiar  formation  of  the  incisor  teeth,  which 
ultimately  led  him  to  the  conclusion,  that  their  con- 
dition might  be  relied  upon  as  an  important  test  of 
the  existence  of  inherited  syphilis.  A  few  delicate 
prominences  are  noticed  on  the  edges  of  the  central 
incisors ;  these  gradually  wear  away  after  the  child 
has  used  them  for  a  time,  and  the  free  border  of  the 
tooth  then  becomes  curved.  A  very  common  appear- 
ance of  the  syi^hilitic  incisors  is  where  some  are  notched 
and  others  conical  or  peggy.  These  are  the  pennanent 
teeth  ;  in  the  case  of  the  temporary  set,  although  often 
misshapen,  ii-regular,  and  decaying,  these  characteristic 
forms  are  not  apparent. 

Jogender  Nath  Dey's  teeth  were  notched  and  irre- 
gular, and  so  were  his  younger  brothers' ;  but  it  was 
rather  the  condition  of  my  patient's  eyes  which  led  me 
at  once  to  suspect  that  the  keratitis  from  which  he  was 
suffering  was  syphilitic.  In  non-specific  inflammation 
of  the  cornea,  it  is  by  no  means  an  uncommon  thing 
to  see  a  portion  of  its  laminated  structure  remaining 
transparent,  while  other  parts  present  a  ground-glass 
appearance.  This  is  also  the  case  in  syphilitic  kera- 
titis ;  but  in  this  form  of  disease  the  hazy  cornea  is 
always  dotted  over  with  patches  of  a  denser  opacity 
than  that  of  the  rest  of  the  inflamed  tissue,  unless  the 
case  be  near  recovery,  when  the  white  spots  gradually 
disappear,  and  the  cornea  ultimately  resumes  its  usual 
transparency.* 

The   average  duration  of  syphilitic  keratitis,  if 


*  Ophthalmic  ITospifal  Reports,  vol.  i.  p.  232  :  Mr.  Hutchinson 
on  Syphilitic  luJlammatiou  of  Cornea. 
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brou^^ht  early  under  treatment,  does  not  exceed  three 

or  four  months,  and  sometimes  it  ^^f  PP^^^J^^^^^  Ulceration 

even  a  shorter  period.    Unless  m  neglected  cases, 

among  poor  and  ill-fed  people,  ulceration  of  the  cornea 

is  by  no  means  a  common  sequence  of  keratitis.  iJie 

maio^ity  of  cases  certainly  recover  (unless  complicated 

with  iritis  or  irido-choroiditis),  although  if  the  process 

of  cure  be  left  entirely  to  Nature,  it  may  take  a  very 

long  time  before  the  diseased  action  subsides;  on  the 

other  hand,  if  assisted  by  appropriate  treatment,  a 

comparatively  speedy  recovery  may  be  expected. 

It  is  rare  to  meet  with  an  instance  of  inherited  ^ge^^'^^^ 
syphihtic  keratitis  occurring  in  a  child  under  four  years 
of  age;  opacities  of  the  vitreous  and  lens  from  the 
same  cause  seldom  make  their  appearance  before  the 
adult  period  of  life.  Inherited  syphilitic  iritis,  on  the 
other  hand,  generally  commences  when  the  infant  is  a 
few  months  old. 

The  Treatment  of  syphilitic  keratitis  should  consist  Treatment. 
principally  in  attending  to  the  patient's  general  health,  Attend  to 
and  keeping  his  system  in  good  working  order,  by  ^^^^^^^ 
simple,  but  at  the  same  time,  nourishing  food,  with 
plenty  of  fresh  air  and  exercise.    The  affected  eye 
should  be  kept  at  rest  by  a  small  pad  of  cotton  wool 
and  a  bandage. 

With  regard  to  drugs,  I  believe  that  mercury  may  be  ^^^"^l 
judiciously  used  for  the  alleviation  of  this  disease,  cretion. 
The  best  mode  of  employing  it  in  these  cases  is  by  in- 
unction, the  mercurial  ointment  being  rubbed  into  the 
thighs  and  armpits  twice  a  week  for  twenty  minutes 
at  a  time.     I  never  prescribe  mercury  internally  for 
children,  nor  do  I  find  it  necessary  to  push  the  treat- 
ment so  far  as  to  affect  the  gums.    In  robust  and 
healthy  patients,  therefore,  suffering  from  syphilitic 
keratitis,  begin  at  once  with  a  course  of  mercury,  and 
carry  it  on  for  four  or  five  months,  whether  the  disease 
of  the  eye  be  cured  or  not.    Sickly  children,  however, 
cannot  undergo  this  treatment,  and  cod-liver  oil  and 
iodide  of  iron,  with  occasional  doses  of  hydrarg.  c.  cod-Uver 
creta,  quinine,  and  soda,  must  be  substituted  for  oil,  &c. 
mercury. 

If  there  be  no  congestion  of  the  vessels  of  the  sclerotic  iodine 
or  conjunctiva,  a  solution,  consisting  of  two  grains  of  'ot'ou. 
iodine  to  an  ounce  of  water,  may  with  advantage  be 
dropped  into  the  eye  twice  a  day.    In  almost  all  cases^ 
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turbid, 


not  in  ex- 
cess. 


Cornea 
weakened, 
and  yield- 
ing. 


an  issue  opened  in  the  skin  of  the  temple  will  prove 
most  serviceable.  A  bit  of  the  integument  Ijeing  nipped 
up  between  the  finger  and  thumb,  a  needle  with  a  few 
threads  of  silk  is  passed  through  the  fold ;  the  thread 
is  then  tied  in  a  knot,  and  left  in  this  way  for  three 
weeks  or  a  month.  1  have  tried  the  plan  of  making  au 
issue  _  by  passing  a  thread  through  a  fold  of  the  con- 
junctiva, close  to  the  cornea— a  common  mode  of  treat- 
ment adopted  by  the  natives  of  India — but  the  ligature 
quickly  ulcerates  through  this  delicate  structure,  and  a 
succession  of  such  issues  is  likely  to  do  considerable 
injury  to  the  part.  If  the  patient  or  friends  object  to 
an  issue,  we  must  apply  a  series  of  small  blisters  over 
the  skin  of  the  temples,  but  they  are  not  so  efficacious 
as  the  seton. 

Keratitis  Punctata,  Keratite  Ponctuee,  Dotted 
Keratitis,  are  terms  employed  by  M.  Wecker  and 
other  modern  writers  to  describe  an  aflFection  in  many 
respects  analogous  to  the  "  Aquo-capsulitis  "  of  Mac- 
kenzie and  others,  the  latter  having  been  very  proj^erly 
discarded  by  modern  pathologists.*  Dotted  keratitis 
is  by  no  means  a  common  form  of  disease ;  it  is  cha- 
racterized by  the  presence  of  a  number  of  small  white 
spots,  scattered  over  the  posterior  elastic  lamina  of  the 
cornea,  consisting  of  patches  of  degenerated  epithe- 
lium. This  condition  of  the  cells  of  the  posterior  elastic 
lamina  is  usually  complicated  with  some  amount  of 
general  haziness  of  the  cornea,  which,  by  interfering 
with  the  passage  of  light  to  the  retina,  renders  the 
patient's  sight  very  imperfect.  The  opaque  epithelial 
cells  are  shed  from  time  to  time,  and  may  sometimes 
be  seen  floating  about  in  the  aqueous,  which  becomes, 
in  consequence,  more  or  less  turbid. 

Although  the  natural  convexity  of  the  cornea  may 
be  somewhat  augmented,  it  does  not  appear  that  the 
aqueous  is  secreted  in  abnormal  quantity,  the  altered 
curvature  being  due  to  structural  impairment  of  the 
cornea ;  the  tough  posterior  elastic  lamina,  and  pro- 
bably the  laminated  tissue,  opposing  less  resistance  to 
the  distending  force  of  the  aqueous  when  affected  with 
this  form  of  disease.    This  view  is  further  confirmed 


*  Mr.  Hutchinson  on  Syphilitic  Inflammation  of  the  Eye : 
Ophtliahnic  Hospital  lleports,  vol.  ii.  p.  279. 
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Ijy  the  fact,  that  the  tension  of  the  eyeball  is  not  in- 
creased m  an  uncomplicated  instance  of  dotted  kerati- 
tis, which  would  be  the  case  if  there  were  an  excessive 
secretion  of  aqueous  humour. 

_  The  Symptoms  to  which  keratitis  punctata  eives 
-  nse  are  seldom  of  an  active  kind-that  is,  the  patient 
suffers  from  little  or  no  pain  in  the  affected  eye,  or  in  No  pain 
fact  from  any  inconvenience  beyond  the  dimness  of  Dim  visioi.. 
vision  caused  by  the  opaque  condition  of  the  cornea 

On  examining  the  eye,  we  notice,  during  the  active  Conges- 
stage  ot  the  disease,  a  zone  of  congested  sclerotic 
vessels  surrounding  the  cornea,  and  usually  there  is 
a  considerable  amount  of  conjunctival  congestion. 
I  here  will  generaUy  be  no  difficulty  in  detecting  the 
presence  of  the  opaque  patches  of  fatty  epithehum  on  Dotted 
the  posterior  surface  of  the  cornea;  they  ire,  however  op°aeg. 
best  seen  by  means  of  transmitted  light,  and  when  the 

"^''^  possible  to 

make  them  apparent  m  this  way.    The  aqueous  wiU  Muddy 
appear  somewhat  muddy,  and  flakes  of  degenerated  '^i"^""^- 
epithehum  are  occasionally  seen  floathig  about  init- 
some  of  these  may  be  deposited  on  the  irfs,  giving  it  a 
speckled  appearance.  ■  ^ 

From  the  connexions  of  the  posterior  elastic  lamina 
It  IS  evident  that  disease  of  this  structure  is  liSy  to 

S th.t"     V"'        '^'^7  practice  we 

hnd  that  such  is  occasionally  the  case.    Under  thiZ  p  ,  ■ 

Ttrof  ^"P^^^^^^^^      the  abnormS 

state  of  the  cornea,  symptoms  indicative  of  disease 

tension  oTthf??""'-^'  -'^'u'^''  '^'^  ^-«^«-'ed 
tension  ot  the  globe,  pam  in  the  eye,  and  ciHarv  neu- 
rosis, intolerance  of  hght,  and  inability  on  the  part  of 
the  ms  to  respond  to  its  natural  stimulus,  or  to  the 
action  of  mydriatics  ;  but  in  uncompHcated  cases  of 
keratitis    punctata,   none  of  these'  symptoLT^re 

syphilitic  or  scrofiSous  diathiil^°"lt^gf  S^fSk:  '  ' 

*  On  SyphiHtic  Inflammation  of  the  Eve  bv  T  TTnf.i.- 
who  has  ably  elucidated  the  syphilitic  Sor/nf  +1.  ^'''°°' 
the  affection  in  which  the  iris  pTticimtes  .nVL  ^"1*  °f 
correctly  designated  as  keratoSTSSS,?,,  ^^^^  '.f  ^ 
ports,  vol.  i.  p.  192,  and  vol.  ii.  p.  278.  hospital  He- 
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both  eyes,  sometimes  simultaneously,  but  more  often 
consecutively. 

The  ordinary  course  of  this  form  o*f  keratitis  is 
towards  recovery  unless  complications  arise  as  above 
indicated ;  the  cure,  however,  is  always  a  very  prolonged 
one,  and  we  should  be  very  careful  not  to  give  a 
favourable  prognosis  until  we  are  quite  sure  that  the 
deep  structures  of  the  eye  are  unaffected. 

The  Treatment  of  this  form  of  disease  resolves  itself 
into  the  use  of  very  much  the  same  means  as  those 
recommended  in  cases  of  ordinary  keratitis.  It  is 
generally  advisable  to  have  the  affected  eye  closed  with 
a  pad  and  bandage,  and  atropine  should  be  apphed  so 
as  to  keep  the  pupil  dilated.  In  syphilitic  cases,  cod- 
liver  oil,  iodide  of  potassium,  and  mild  mercurial 
preparations  should  be  employed.  In  the  majority  of 
instances  of  non-specific  origin,  iron  and  quinine,  and 
a  tonic  plan  of  treatment,  will  probably  hasten  the 
recovery  ;  and  in  all  instances  of  this  disease  counter- 
irritation  is  most  valuable,  in  the  form  of  either  an 
issue  or  a  series  of  blisters  to  the  temple.  Should 
complications  arise,  such  as  iritis  or  irido-choroiditis, 
they  must  be  managed  according  to  the  principles  of 
treatment  detailed  under  their  respective  headings. 

Suppurative  Keratitis,  includuig  abscess  of  the 
cornea,  and  onyx,  may  be  conveniently  described 
under  two  heads,  the  acute  and  the  subacute. 

1.  Acute  Siti'P'purative  Keratitis  is  attended  with 
considerable  and  often  violent  pain  in  the  affected  eye, 
extending  to  the  eyebrow  and  temple.  The  patient 
complains  of  intolerance  of  light  and  ejaiphora ;  the 
conjunctiva  is  usually  much  congested,  and  often 
considerable  chemosis  exists,  concealing  the  injected 
zone  of  sclerotic  vessels  which  surrounds  the  circum- 
ference of  the  cornea.  The  cornea  itself  is  hazy,  and 
as  the  disease  advances  suppuration  takes  place  in  its 
laminated  structure.  The  pus  thus  formed  may  escape 
externally,  giving  rise  to  an  ulcer,  or  may  burst  into 
the  aqueous  chamber;  or,  lastly,  it  may  gravitate 
downwards  between  the  layers  of  the  cornea  to  its 
inferior  section,  forming  a  yellow  opaque  patch, 
resembling  in  form  and  size  the  white  mark  seen  at 
the  root  of  the  finger-nails,  and  hence  the  term  onyx. 
The  superior  border  of  this  collection  of  matter,  is 
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convex,  and  being  situated  between  the  layers  of  the 
cornea,  it  does  not  change  its  level  as  an  hypopion 
does,  when  the  patient  bends  his  head  over  on  one  side. 
The  collection  of  pus  resulting  from  this  form  of 
keratitis  seldom  reaches  as  high  as  a  line  correspond- 
ing to  the  lower  margin  of  the  pupil. 

The  formation  of  pus  occurs  as  frequently  in  the  Pus'gravi- 
upper  as  m  the  lower  section  of  the  cornea ;  but  in 
either  case  the  result  is  the  same.    If  it  does  not 
escape  it  descends  to  a  lower  level,  either  amono-  the 

corneal  fibres  or  between  the  laminated  structure  and 
posterior  layer. 

nr,''^^!  course  which  this  disease  pursues  much  depends  Prognosis 
on  the  situation  of  the  abscess ;  if  it  be  superficial,  the  soo3  i'  pus 
pus  makes  an  opening  for  itself  externally,  and  com-  ^'"""P^'- 
paratively  little  injury  is  done  to  the  cornea;  the 
pressure  of  the  aqueous  from  behind  not  only  tendino- 
to  force  the  matter  outwards,  but  also  to  keep  the  walls 
ot  the  abscess  m  apposition  when  empty,  so  that  the 
cavity  occupied  by  the  pus  is  thus  eff-ectually  closed  • 
and  beyond  a  slight  hazy  appearance  of  the  part,  no 
vestiges  of  the  disease  may  remain,  Should  it  happen, 
however,  that  the  hazmess,  though  slight,  is  in  the 
axis  of  vision   the  patient  will  probably  complain 
grievously  of  the  impairment  of  vision  which  it  pro- 


.  If  on  the  other  hand,  the  abscess  is  situated  deeplv  n.^  ,-f 
m  the  laminated  tissue  of  the  cornea,  the  consequent  Sd?" 
may  be  most  serious.    The  matter  thus  pent  up  is 
prone  to  spread  among  the  corneal  fibres,  and  inflict  Cornea  de 
rreparable  damage  on  its  structure;  or  it  may  foi-S  « "o^el^ 
Its  way  between  and  separate  the  posterior  elastic 
lamma  from  its  attachments.    The  chances  of  its  find- 
ing a  free  vent  into  the  aqueous  chamber,  through  the 
posterior  elastic  lamma,  are  small,  for  an  opening  in 

stance^.  the  diseased  acfT^^iil  Z^yV^Zy^'Zi^S.^ 
to  the  iris  and  deeper  structures  of  the  eye.  In  case. 
of  this  kind,  we  can  generally  make  out  the  condition 
of  the  parts  by  the  lateral  method  of  examination 
the  posterior  layer  of  the  cornea  will  be  seen  bulZj 
backwards,  and  often  touching  the  iritaTd  flS  o? 
ymph  and  pus  may  usually  be  observed  floating  about 
m  the  muddy  aqueous  humour.    The  fibrous  structure 
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of  tlie  iris  will  be  more  or  less  hazy,  and  the  pupil,  in 
all  probability,  will  refuse  to  dilate  when  atropine  is 
applied  to  the  eye ;  or  if  the  iris  does  act,  the  pupil 
may  assume  all  manner  of  shapes  from  the  existence 
of  anterior  synechia.  Under  these  circumstances,  the 
pain  in  the  eye  and  side  of  the  head,  from  which  the 
patient  suffers,  is  often  excruciating. 

The  prognosis,  then,  in  this  second  class  of  cases,  is 
most  unfavourable,  for  if  the  posterior  elastic  lamina 
be  involved,  general  inflammation  of  the  globe  of  the 
eye  may  at  any  time  be  excited.  In  other  cases,  the 
suppuration  and  destruction  of  the  cornea  continue 
untn  it  can  no  longer  resist  the  intra-ocular  pressure, 
and  the  degenerated  structure  gives  way,  the  contents 
of  the  eyeball  escape,  and  the  eye  collapses ;  or  if  the 
rent  in  the  cornea  has  not  been  very  considerable, 
j)rolapse  of  the  iris  and  a  staphyloma  may  occur. 

The  Treatment  of  abscess  of  the  coi-nea  must  be  con- 
ducted upon  the  same  principle  as  that  of  a  similar 
collection  of  matter  in  any  other  part  of  the  body.  If  the 
pain  and  ciliary  neurosis  are  very  great,  as  is  usually 
the  case,  warm  chamomile  fomentations  may  be  con- 
stantly employed,  and  the  subcutaneous  injection  of 
morphia  beneath  the  skin  of  the  temple  must  be  re- 
sorted to.  A  solution  of  atropine  should  be  applied  to 
the  eye  every  six  hours. 

Whenever  matter  forms  in  the  cornea,  the  sooner 
we  make  a  depending  opening  into  the  part  the  better, 
so  as  to  allow  the  pus  to  escape  externally.  Iii  some 
instances  the  matter  is  thick  and  cheeselike,  and  will 
not  readily  flow  through  the  incision  in  the  cornea ;  if 
this  is  the  case,  a  small  scoop  should  be  introduced 
into  the  abscess,  and  its  contents  evacuated.  Our 
incision  in  the  cornea  should  take  an  oblique  direction, 
to  avoid  the  risk  of  running  the  point  of  the  instru- 
ment into  the  anterior  chamber,  which  is  very  unde- 
sirable, because  the  presence  of  the  aqueous  is  most 
serviceable  in  keeping  up  pressure  from  behind,  and 
forcing  the  pus  out  through  the  external  opening  which 
we  have  made  in  the  cornea*  There  is  generally  Httle 
fear  of  this  accident  happening,  for  the  posterior  elastic 
lamina  bulges  backwards,  leaving  ample  space  between 


*  "  Traitd  des  Maladies  des  Yeux,"  par  A.  P.  Demours,  t.  i. 
p.  281. 
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the  anterior  and  posterior  layers  of  the  cornea  to  allow 

of  our  being  able  to  manipulate  with  freedom. 

_  I  am  ia  the  habit  of  always  administering  chloroform  Chloroform 

m  operations  of  this  kind :  it  seems  to  me  otherwise  necessary. 

almost  impossible  to  command  the  patient's  eye,  and 

open  the  abscess  with  due  precision.    The  patient 

generally  experiences  great  relief  when  the  matter  has  sedatives 

been  allowed  to  escape  ;  subsequently  hot  poppy-head  and  rest. 

tomentations  may  be  used  three  or  four  times  a  day, 

and  in  the  mtervals  an  ointment  composed  of  morphia, 

belladonna,  and  Indian  hemp  should  be  smeared  over 

the  eyelids,  and  the  eye  kept  closed  with  a  hght  pad 

and  bandage. 

Should  it  appear  that  the  iris  has  become  involved, 
the  treatment  of  the  abscess  in  the  cornea  must  still  be 
conducted  upon  the  principles  above  detailed ;  but  we 
shall  have  to  use  frequent  instillations  of  atropine,  in  Atropine  in 
order  to  dilate  the  pupil  as  speedily  as  possible.  If  the 
destruction  of  the  cornea  continues,  and  more  particu- 
larly if  the  iris  dilates  irregularly  under  the  influence 
ot  atropine,  it  maybe  necessary  to  perform  iridectomy,  iridectomy 

m  some  tew  cases  of  suppurative  keratitis,  the  ten- 
dency ot  the  affection  is  to  spread  rapidly  from  the 
original  seat  of  the  disease,  and  yet  the  pain  and  irri- 
tation in  the  eye  may  have  subsided.    In  this  verv 
dangerous  class  of  cases,  the  chlorine  water  is   a  ■ 
decidedly  useful  local  application  ;  it  should  be  dropped  wato."' 
into  the  eye  three  times  a  day,  and  a  firm  compress 
and  bandage  applied  for  four  or  five  hours,  but  this 
must  be  discontinued,  or  the  pressure  lessened,  if  it 
increases  the  pain  in  the  eye.     Warm  chamomile 
tomentations  are  very  useful,  unless  there  be  consi-  Fomenta- 
derable  congestion  and  chemosis  of  the  coniunctiva  in  tions. 
which  case  they  only  augment  the  blood  stasis,  reduclno- 
still  further  the  already  defective  supply  of  nutritive 
Srd\"truction  ^  cornea,  and  consequently  hastening 

2  Subacute  Suppmative  Keratitis  diff-ers  from  the  2  Sub- 
acute form  of  the  disease,  in  that  there  are  no  appear-  acute  ibrm. 
ances  of  inflammatory  action  in  the  part,  nor  does  the 
patient  complain  of  pain  or  photophobia,  except  from 
complications  hereafter  described.  ^ 

debflitlSdlHrTlf -^uT*  'imong  persons  in  a  In  debility, 

aebilitated  state  o^  health  ;  we  see  it  for  instance  after 
cholera,  starvation,  or  small-pox,  especially  among 
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children,  and  it  then  pursues  a  very  rapid  course. 
The  disease  commences  with  the  appearance  of  one  or 
more  yellow-looking  patches  of  suppuration,  situated 
in  the  laminated  tissue  of  the  cornea ;  these  spots 
extend  themselves  rapidly,  they  coalesce,  and  in  the 
course  of  a  few  days,  or  it  may  be  hours,  a  considerable 
portion  of  the  cornea  is  involved,  and  a  collection  of 
pus  will  have  taken  place  in  its  lower  part. 

The  further  course  of  the  disease  depends  very  much, 
upon  the  extent  and  rapidity  with  which  the  degenera- 
tive changes  progress,  and  also  upon  the  position  of 
the  accumulated  matter.  If  the  jous  has  formed  in  the 
anterior  layers  of  the  cornea,  the  abscess  may  burst  ex- 
ternally ;  but  should  it  occupy  the  deeper  layers,  so  as 
to  involve  the  posterior  elastic  lamina,  it  is  very  pro- 
bable that  the  diseased  action  will  extend  to  the  iris 
and  deeper  structures  of  the  eye.  The  conjunctiva  is 
then  usually  much  congested,  and  the  destruction  of 
the  cornea  frequently  progresses  very  rapidly,  and  too 
often  terminates  in  sloiighing  and  total  destruction  of 
tbe  eye. 

The  Treatment  to  be  followed  in  these  cases  must  be 
directed  towards  the  restoration  of  the  nutritive  powers 
of  our  patients,  so  as,  if  possible,  to  stay  the  decay  and 
death  of  the  cornea.  In  all  probability  we  shall  have 
to  resort  to  stimulants,  a  highly  nutritious  diet  and 
tonics.  Among  the  latter,  the  tincture  of  muriate  of 
iron,  given  in  twenty  minim  doses,  with  a  grain  of 
sulphate  of  quinine,  every  six  hours,  wiU  sometimes  be 
beneficial. 

Should  a  collection  of  matter  take  place  iu  the  cornea, 
it  must  be  evacuated  as  soon  as  possible,  in  the  manner 
already  described.  Atropine  must  always  be  employed, 
particularly  during  the  early  stages  of  this  disease. 
These  cases  beyond  all  others  are  influenced  by  a  com- 
l^ress  carefully  applied  over  the  eye,  chlorine  water 
being  also  employed.  With  regard  to  the  compress,  it 
is  seldom  likely  to  do  good  if  it  causes  much  pain  in 
the  eye,  we  must  then  slacken  the  bandage  or  leave  it 
off  for  several  hours  during  the  day,  and  if  there  is  not 
much  conjunctival  congestion,  we  may  then  employ 
the  chamomile  and  poppy-head  fomentations.  _  Unfor- 
tunately our  best  efforts  are  too  often  unavailing,  the 
destructive  changes  in  the  cornea  advancing  so  rapidly, 
that  we  have  no  time  to  improve  our  patient's  health. 


SUPPUIiATIVE  KERATITIS.  259 

The  affection,  moreover,  having-  a  constitutional  basis, 
both  eyes  are  too  often  involved,  so  that  the  condition 
of  the  patient  is  indeed  a  most  hopeless  one. 

Should  other  means  fail,  and  the  destruction  of  the 
cornea  contmue  to  advance,  we  are  not  only  justified 
in  performing  iridectomy,  but  it  is  our  bounden  duty  iridectomy 
to  do_  so  at  once,  provided  any  portion  of  the  cornea 
remain  transparent.    Under  these  circumstances  it  is 
advisable  to  remove  a  considerable  portion  of  the  iris 
from  behind  the  tran  sparent  part  of  the  cornea.  Thus 
supposing  the  lower  half  of  the  cornea  has  been  de- 
stroyed, and  its  upper  part  is  still  transparent,  we  need 
not  hesitate  to  make  an  opening  iuto  the  anterior 
chamber  through  the  superior  part  of  the  sclerotic,  and 
remove  at  least  a  fourth  of  the  iris.    I  do  not  attempt  its  great 
to  explain  the  modtis  operandi  of  iridectomy  under 
these  circumstances,  but  I  can  assert  most  positivelv 
my  conviction,  that  I  have  seen  a  patient's  sight  saved 
by  this  proceeding,  when  no  other  prospect  seemed  to 
remain  but  certain  and  incurable  Windness  ;  nor  do  I 
:v!"'f attempt  to  relieve  symptoms  of 
this  kind  by  simply  resorting  to  the  operation  of  para- 
centesis of  the  cornea;   valuable  time  may  thus  be 
thrown  away  and  iridectomy  perhaps  delayed  until  it 
IS  too  late  to  do  any  good. 

Keratitis  from  Nervous  Lesions. —In  concluding  this  Keratitis 
subject,  I  may  briefly  refer  to  a  form  of  suppurative 
keratitis,  which  arises  from  defective  innervation  of  the  ^ 
.cornea,  m  consequence  of  which  its  nutrition  is  im- 
paired and  degenerative  changes,  such  as  those  above 
described,  occur.    The  most  common  cause  of  this  form 
ot  the  disease,  are  wounds  or  injuries  affecting  the 
Bupei-ficial  branches  of  the  fifth  nerve.    Thus  we  occa 
sionally  see  rapid  destruction  of  the  cornea  take  place 
appai^ntly  from  the  irritation  caused  by  a  foreion 
body  lodged  m  the  folds  of  the  conjunctiva.  InTm-fes 
affecting  the  ongm  or  trunk  of  the  nerve  may  i  iduce 
a  similar  tram  ot  symptoms,  which  when  once  beo  un 
general  y  de  y  all  our  efforts  to  stay  their  progress  " 

Ireatment. —  In  cases  arising  from  iDerinheral  i-^Uo   t  . 
tion  of  the  nerve,  we  may,  by  fhe  rem  oval  ^of  the  cause"  Z 
&y     ^  Tr-/ffects  on  the  corn  a  "m'  -T^ 
Snellen  considers  that  in  the  analogous  case  of  ulcera 

JCfifth*  '-'"v'-^'.'PPn^*^^  from  inj^iry  0^ 

the  filth  pair,  it  is  from  the  particles  of  dust  and  dirt 
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■whicli  then  find  tlieir  way  into  the  eye,  that  the  de- 
structive changes  arise,  lie  asserts  that  if,  after  injury 
of  the  nerve,  the  eyelids  are  kej^t  perfectly  closed,  should 
ulceration  occur  at  all,  it  is  very  partial  in  its  effects.* 
Dr.  Sinitzin,  on  the  other  hand,  considers  that  after 
injury  to  the  fifth  nerve,  neuro-pai-alytic  phenomena 
occur  whether  the  eye  is  protected  or  not ;  he  states 
that,  having  studied  the  effects  of  ablation  of  the  supe- 
rior cervical  ganghon  of  the  sympathetic  nerve  upon 
the  eye  in  a  large  number  of  experiments,  he  has 
arrived  at  the  following  results : — 1.  Immediately 
after  the  ablation  of  this  ganghon,  increased  vascular 
injection  was  constantly  observable  in  the  fundus  of 
the  eye  of  the  same  side..  Ophthalmoscopic  examina- 
tion showed  that  the  choroidal  vessels  had  increased 
in  size,  that  their  anastomoses  had  become  much  more 
distinct,  and  that  in  general  the  fundus  was  of  a  much 
deeper  red  on  the  operated  than  upon  the  sound  side. 
2.  The  temperature  of  the  eye  of  the  operated  side 
rose.  In  the  sac  of  the  conjunctiva  and  beneath  the 
capsule  of  Tenon  the  difference  in  temperature 
amounted  to  as  much  as  0"9°  to  2'4°  Cent.  3.  The 
cornea  of  the  side  operated  upon  possessed,  when  com- 
pared with  the  other,  a  much  greater  capability  of  re- 
sistance to  the  action  of  foreign  and  neutral  substances. 
If,  for  instance,  a  fine  spiculum  of  glass  was  inserted 
to  an  equal  depth  into  each  cornea,  it  always  happened 
that,  whilst  on  the  sound  side  the  spiculum  excited 
more  or  less  violent  conjunctivitis,  pannus,  purulent 
infiltration  of  the  cornea,  with  subsequent  ulceration 
and  ultimate  disintegration  of  the  adjoining  tissue,  or 
a  more  or  less  severe  iritis  and  threatening  of  panoph- 
thalmitis— on  the  operated  side  either  scarcely  any 
reaction  occurred,  which  was  most  commonly  the  case, 
or  at  most  it  ^vas  but  slight.  It  was  also  observable 
that,  as  Claude  Bernard  has  shown,  the  stronger  the 
animal  the  greater  the  difterence  in  the  temperature, 
and  the  sooner  after  the  operation  the  foreign  body  is 
inserted  the  greater  is  the  resistance  exhibited  by  the 
sound  side.  4.  The  well-known  neuro-paralytic  ijhe- 
nomena  consequent  upon  section  of  the  fifth  nerve  in 


*  Amiales  d'Oculisiique,  t.  liii.  p.  178;  see  also  a  case  strongly 
coiiflrniing  this  view  by  Mr.  Hulke,  Ophthalmic  Hospital  Reports, 
vol.  V.  p.  177. 
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the  skull,  immediately  in  front  of  the  Gasserian  gan- 
glion, do  not  occur  if  shortly  before  this  operation, 
or  immediately  after   it,   the  cervical  ganglion  is  Effects  of 
removed.    5.  Even  when  some  of  these  neuro-para-  section  of 
lytic  phenomena  have  made  their  appearance  after  fg^^^'^^' 
section  of  the  fifth,  ablation  of  the  ganglion  will  cause 
them  to  vanish  in  the  course  of  a  few  (two  to  four) 
days.    6.  Such  disappearance  is  possible  so  long  as 
the  surface  of  the  cornea  remains  moist  and  polished ; 
if  these  conditions  have  supervened,  separation  of  the 
epithelmm,  haziness  of  the  cornea,  as  well  as  injection 

'►^  mi!^^^^^^^  ^^^^^  '^^^      longer  disappear. 

7.  The  complete  atrophy  or  destruction  of  the  eye  con- 
s^uent  upon  section  of  the  fifth  may  still  be  staved 
ott  it  the  ganghon  be  removed  during  the  progress  of 
the  changes,  the  conditions  present  either  remaining 
w  statu  ([uo  or  undergoing  more  or  less  improvement. 

8.  ihe  ulceration  of  the  lips,  especially  of  the  lowerone, 
loUowmg  section  of  the  fifth,  as  well  as  the  ulceration 
ot  the  eyelids,  completely  vanish  after  section  of  the 
sympathetic.  9.  For  the  improvement  taking  place 
under  the  four  last  heads  it  is  not  requisite  for  the 

aSd  protection  from  injury  protection 

dnoiaea.  in  Dr.  binitzm  s  opinion,  the  neuro-para- of  doubtful 
^yji'^  Piienomena  after  division  of  the  fifth  occur  ^^''^'^y- 
whether  _the_  eye  of  the  side  operated  on  is  protected 
trom  m-itation  or  not.  10.  The  diminution  of  tem- 
perature, observed  by  various  experimenters  on  the 
same  side  after  section  of  the  fifth,  never  occurs  when 
ablation  of  the  sympathetic  ganglion  has  been  simul- 
taneously performed.  Dr.  Sinitzin  says  that  the 
changes  m  the  circulation  appear  to  be  at  the  bottom 
ot  these  eff-ects.  Ligature  of  the  carotid,  or  irritation 
ot  the  depressor  nerve  of  the  heart,  neutraHzes  the  in- 
hibitory efi-ects  of  the  ablation  of  the  sympathetic 
ganglion  upon  the  neuro-paralytic  phenomena  conse- 
quent on  section  of  the  fifth.* 

The  treatment  in  these  cases,  when  suppuration  is 
established,  is  to  be  conducted  upon  precisely  the  same 
principles  as  m  the  case  of  abscess  ;  it  may  be  neces- 
sary to  perform  an  iridectomy  in  order  to  save  the  iridectomy 
transparent  portion  of  the  cornea.  luaectomy. 


*  Lancet,  1871,  p.  G61,  vol.  i. 


262 


DISEASES  OF  THE  CORNEA. 


ULCERATION  AND  ITS  CONSEQUENCES. 


Ulceks  op 

COUNEA. 

General 
considera- 
tions. 


Cause  loss 
of  sub- 
stance. 


1.  Acute  or 
sthenic. 


Pain  severe. 


Coninnc- 
tlval  and 
scleral  con- 
gestion. 


Characters 
of  ulcers. 


Ulceration  op  the  Cornea  may  be  conveniently 
considered  for  descriptive  purposes  under  two  heiuh, 
the  acute  and  subacute,  or  sthenic  and  asthenic  forms. 
We  must  bear  in  mind,  however,  that  in  practice  we 
shall  frequently  meet  with  cases  where  it  is  difficult 
or  impossible  to  say  to  which  class  they  belong,  the 
line  of  demarcation  between  acute  and  subacute  ulcera- 
tion being  by  no  means  a  definite  one ;  nor  is  the  dis- 
tinction of  much  importance  in  a  practical  point  of 
view. 

_  As  a  general  rule,  it  may  be  afiirmed,  that  ulcera- 
tion of  the  cornea  differs  from  ordinary  keratitis  in  the 
loss  of  substance  it  occasions,  and  in  the  nature  and 
result  of  the  reparative  process  by  which  a  sponta- 
neous cure  is  effected.  Thus  it  frequently  happens  in 
the  case  of  ulceration,  that  the  cornea  is  permanently 
injured,  and  sometimes  its  transparency  entirely  de- 
stroyed, either  by  the  formation  of  a  dense  cicatrix,  or 
from  perforation  and  staphyloma. 

1.  Acute  or  Sthenic  Ulceration  o  f  the  Cornea  is  always 
accompanied  with  great  pain  in  the  eye,  and  intolerance 
of  light ;  these  symptoms  are  often  so  severe,  that  it  is 
almost  impossible  for  the  patient  to  open  his  eye,  and 
the  moment  he  does  so,  a  gush  of  tears  takes  place, 
and  the  lids  are  involuntarily  closed.  The  pain  in 
these  cases  is  often  of  an  intermittent  character,  and 
usually  increases  towards  bedtime,  keepiug  the  patient 
awake  for  hours  together :  it  is  by  no  means  confined 
to  the  eye,  but  extends  over  the  forehead  and  side  of 
the  head. 

The  palpebral  and  orbital  portions  of  the  conjunctiva 
are  generally  very  much  congested,  and  the  sclerotic 
zone  of  vessels  round  the  cornea  is  deeply  injected. 
In  very  many  instances  the  entire  epithelial  layer  of 
the  cornea  is  rough  and  hazy;  but  at  one  or  more 
spots  we  shall  notice  that  the  cornea  appears  to  have 
been  eaten  away  or  destroyed.  The  depth,  extent,  and 
situation  of  the  ulcer  will  of  course  vary  in  almost 
every  case. 

The  appearance  also  of  the  nicer  differs  with  the 
nature  and  stage  of  the  disease ;  at  first  it  looks  like 
an  opaque  patch  situated  in  the  cornea,  of  a  greyish 
colour;  its  surface  is  raised  above  the  cornea,  its 
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edges  shading  off  into  the  api^arently healthy  structure; 
but  after  a  time  the  central  portion  of  this  spot  degene- 
lates  and  is  thrown  off;  an  excavation  in  the  substance 
(>"the  cornea  becoming  apparent.  The  base  of  the  ulcer  ,, 
miy  be  clear  and  transparent,  especially  if  the  disease  elastic  hi- 
hai  eaten  down  to  the  posterior  elastic  lamina,  which 
has  apparently,  considerable  powers  of  resisting  these 
dest-uctive  changes,  and  may  remain  perfectly  clear, 
whil.  the  lammated  tissue  of  the  cornea  above  it  has 
been  mtirely  destroyed.  The  margins  of  these  sthenic 
uicersare  generally  well  defined,  but  jagged  and  irre- 
gular, ind  of  a  greyish  white  colour. 

As  tie  ulcer  begins  to  heal,  we  may  notice  that  it  Eeparatiou 
lessens  n  cn-cumterence,  the  reparation  beo-innino-  at  or  ulcer, 
the  edg.3  and  extending  towards  the  centre.  As  this 
process  loes  on,  blood  vessels  will  be  seen  coursino-  over 
the  corna  and  passing  up  to  the  edge  of  the  Slcer; 
they  graiially  dwmdle  away  as  the  ulcer  heals.  Ho 
sooner  dcthe  epithehal  cells  re-form,  than  the  patient 
experience  the  greatest  relief  from  a  cessation  of  the 
P^^^,^^J^<^plio^opliobia  from   which   he  previously 

It  wouldbe  impossible  to  describe  the  various  forms 
which  nice?  of  the  cornea  assume,  but  there  are  some 
varieties  so requently  met  with  in  practice  that  they 
require  a  wrd  or  two  of  special  notice ;  among  these 
the  crescent,  ulcer  of  the  cornea  is  not  only  very  dan- 
gerous, but  iost  difficult  to  treat.  These  crescentic  or 
encirclmg  uhrs  commence  at  the  edge  of  the  cornea,  Encircling 
and  look  ver  much  as  if  a  bit  of  the  cornea  had  been 
chipped  out  The  ulcer  has  not  only  a  tendency  to 
extend  itself  ound  the  circumference  of  the  corne  i, 
but  also  to  eadeeply  into  its  substance.  The  supplv 
ot  nutritive  r^terial  is  necessarily  cut  otf  from  the 
central  part  cthe  cornea,  and  it  may  consequently 
slough,  rhescases  of  ulceration,  though  similar  ni 
tlieir  results  tohose  occurring  in  purulent  coniuncti- 
vitis,  mayariscquite  independently  of  inflammation 
01  the  conjunctn.  . 

In  other  case  the  ulcer  assumes  a  funnel-shape, 
extending  deeplmto  the  cornea,  and  is  verv  ant  tn  p.  r 
perforate  it  in  sje  of  our  best  efforts  ^   ^  Perforat.n,. 

2.  Subacute  o  Asthenic  Ulceration  of  the  cornea  is  2  Sub- 
not  characterizecoy  pain,  photophobia,  or  any  of  the  '^'^"'-^ 
more  urgent  sy^.toms  of  irritation  noticed  in  the 
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acute  form  of  the  disease ;  there  is  seldom  much  con- 
gestion of  the  sclerotic  or  conjunctival  vessels,  and  the 
ulceration  is  often  a  very  tedious  process,  but,  fortu- 
nately, has  less  tendency  to  involve  the  deeper  layen 
of  the  cornea,  and  consequently  to  lead  to  a  staphy- 
loma, than  the  more  acute  forms  of  the  disease. 

These  asthenic  ulcers  are  generally  superficial ;  tleir 
borders  are  well  defined  and  sharp,  as  though  a  pece 
had  been  punched  out  of  the  cornea.  Few  if  any 
vessels  will  be  seen  running  ujj  to  them  from  the  con- 
junctiva; in  fact,  there  is  evidence  of  want  of  jction 
in  the  part,  the  ulcer  neither  spreading  nor  h(aling, 
except  by  very  slow  steps,  or  by  fits  and  starts. 

Prognosis. — This  will  depend  more  upon  th(  depth 
and  situation  of  the  ulcer  than  upon  its  stlenic  or 
asthenic  character.  Thus,  even  a  subacute  ulcr,  from 
its  long  continuance,  may  involve  the  posteric"  elastic 
lamina,  and  ultimately  set  up  disease  in  tb  deeper 
structures  of  the  eye ;  though  such  complicsions  are 
doubtless  more  liable  to  occur  in  cases  c  sthenic 
ulceration,  because  the  latter  has  a  markedtendency 
to  spread,  not  only  in  circumference,  but  a30  to  the 
deeper  layers  of  the  cornea. 

Again,  the  course  of  sthenic  ulcers  ting  more 
rapid,  when  once  they  begin  to  heal,  reparaon  goes  on 
favourably,  and  the  prognosis,  so  far  as  ae  ulcer  is 
concerned,  is  favourable  ;  but  whenever  thre  has  been 
loss  of  substance  in  the  cornea,  whetheioy  acute  or 
subacute  ulceration,  more  or  less  opacit3of  the_  part 
will  remain,  as  a  pei-manent  mark  ofjhe  original 
disease ;  and  should  this  opacity  happen  i  be  situated 
in  the  axis  of  vision,  the  patient's  sighlmust  remain 
impaired.  Much  may  pei'haps  be  done  \  fonning  an 
artificial  pupil,  but  still  the  injury  iricted  by  the 
ulcer  is  lasting. 

Unfortunately,  this  does  not  reprei'nt  the  whole 
risk  of  corneal  ulceration :  we  have  notnly  to  fear  the 
formation  of  a  dense  cicatricial  tissue  ?  deep  ulcers  of 
the  cornea,  but  also  that  the  attenuat-i  cornea  at  the 
seat  of  ulceration  may  give  way  befor»he  intra-ocular 
pressure,  and  that  a  staphyloma  of  tb  cornea  and  iris 
will  occur. 

The  situation  and  depth,  therefor^)f  the  ulcer  are 
always  most  important  points  to  coiider  in  forming 
a  prognosis  :  superficial  ulcers  may  1*1,  and  the  parts 
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recover  their  normal  transparency,  but  the  effects  of  Effocts  of 
deep  ulcers  of  the  cornea  are  never  overcome.  Should  f'eep  ulocrs 
the  latter  not  extend  to  the  centre  of  the  cornea,  they 
may  still  be  comparatively  harmless ;  but  if,  from 
thinning  of  the  cornea,  a  staphyloma  takes  place,  this, 
by  involving  the  iris,  as  I  shall  subsequently  explain, 
IS  apt  to  occasion  the  most  serious  mischief,  if  not 
absolutely  to  destroy  the  eye. 

Treatment— It  will  be  evident  from  what  I  have  Treatment. 
just  said  regarding  the  prognosis,  that  our  main  object 
in  treatment  must  be  to  prevent,  if  possible,  the 
ulcerative  process  from  extending  either  in  depth  or 
area;  for  such  extension  would  probably  result  in  loss 
of  transparency  in  the  cornea. 

In  most  instances  of  ulceration  (excepting  traumatic  improve 
cases,  or  those  depending  on  conjunctivitis),  the  pa-  nutrition, 
tient's  general  health  will  be  found  at  fault  ;*  in  no 
affection  of  the  eye  is  it  more  necessary  to  attack  the 
disease  by  improving  the  assimilative  and  nutritive 
iunctions  of  the  body,  and  as  a  general  rule,  a  tonic 
and  supporting  plan  of  treatment  is  demanded.    Iron  Tonic- 
and  quimne,  good  food,  cleanliness,  and  fresh  air  are  foo^,  and 
the  fundamental  requisites  for  the  cure  of  almost  aU 
instances  of  ulceration  of  the  cornea,  whether  they  be 
of  the  sthenic  or  asthenic  type. 

Opium  is  an  invaluable  remedy  in  cases  accompanied  Opium 
with  considerable  pain  and  irritation  of  the  eye— in 
tact,  m  what  would  usually  be  considered  acute  cases. 
a  or  an  adult,  I  generally  prescribe  about  a  grain  of 
opium  every  six  hours,  sometimes  in  combination  with 
soda  and  quinine ;  but  at  any  rate,  the  full  effect  of 
the  opium  on  the  system  must  be  established.    At  the  Atropine 
same  time,  a  strong  solution  of  atropine  should  be 
dropped  mto  the  eye  three  or  four  times  a  day ;  and 
the  extract  of  belladonna  having  been  smeared  over  the 
temple  and  eyebrow  of  the  affected  eye,  the  eyelids  p,^,  ^ 
must  be  kept  closed  with  a  light  pad  and  bandage.  ba.Jiage, 

The  aim  of  aU  this  is  to  insure  the  diseased  cornea  to,-,, 
perfect  rest;  the  opium  allays  the  nervous  and  vascular  ro.t 
irritation,  and  enables  the  patient  to  sleep  ;  the  atro- 
pme  retracts  the  iris,  thereby  diminishing  its  secretino- 
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surface,  and  the  quantity  of  aqueous  which  is  formed, 
a,nd  thi.s,  by  lessening  the  intra-ocuiar  pressure,  re- 
lieves the  tension  of  the  cornea.  Lastly,  the  eyelids 
are  kept  closed,  to  exclude  the  stimulus  of  light,  and 
prevent  the  lids  rubbing  against  the  ulcerated  cornea. 

We  must  not  forget  that,  in  numerous  instances, 
these  means  alone  will  not  suffice  to  cure  the  ulcer,  but 
that,  as  I  before  said,  change  of  air  and  a  tonic  plau 
of  treatment  must  also  be  resorted  to. 

In  instances  of  sthenic  ulceration  it  is  not  advisable 
to  apply  nitrate  of  silver  to  the  ulcer ;  solid  nitrate  of 
silver,  in  fact,  should  never  be  employed  in  these  cases. 
The  dilute  caustic  pencil,  in  experienced  hands,  may 
sometimes  with  advantage  be  lightly  passed  over  the 
surface  of  rapidly-spreading  ulcers  of  the  cornea ;  in 
the  rnajority  of  instances,  however,  more  harm  than 
good  is  done  with  nitrate  of  silver,  and  as  a  general 
rule  I  would  not  advise  its  employment  in  these  cases  * 
In  fact,  all  lotions  or  applications  to  the  eye  should  be 
avoided  in  ulceration  of  the  cornea,  except  the  solution 
of  atro^Dine ;  this  is  the  more  necessary  if  we  notice 
vessels  passing  from  the  circumferenoe  of  the  cornea 
to  the  border  of  the  ulcer. 

But  it  may  be  asked,  can  nothing  be  done  then  to 
stop  the  progress  and  effects  of  a  spreading  ulcer,  be- 
yond keeping  the  parts  at  rest  and  the  patient  in  good 
hygienic  conditions  ?  I  believe  there  may.  Bearing 
in  mind  what  I  have  already  stated  regarding  opacity 
of  the  cornea,  following  loss  of  substance,  we  may 
regard  it  as  certain  that  that  portion  of  the  coi-nea 
which  has  been  affected  by  such  ulceration  will  become 
opaque,  and  consequently  it  matters  little  what  be- 
comes of  the  iris  behind  it.  These  considerations  lead 
one  to  recommend,  that  in  spreading,  eccentric  ulcers 
of  the  cornea,  if  all  other  means  fail,  iridectomy  should 
be  performed,  the  iris  being  removed  from  behind  its 
most  transparent  part,  so  that  we  shaU  subsequently 
gain  the  advantage  of  having  an  artificial  pupil  in  this 
situation. 

I  have  no  observations  to  make  on  iridectomy  in 
these  cases,  beyond  those  I  have  already  made  in  the 
case  of  su^jpurative  keratitis,  and  which  are  equally 


*  "  Iconograijliie  Oplithalmologique,"  par  J.  Sicbel,  p.  365. 
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applicable  here.  The  proceeding  is  an  extreme  one,  Advantages 
and  should  only  be  resorted  to  in  cases  which  have 
resisted  all  other  treatment,  but  this  operation  may 
then  be  had  recourse  to ;  if  judiciously  employed,  it 
reheves  the  patient  from  j^ain,  a  rapidly-extending 
ulcer  takes  on  a  healthy  action  after  the  operation, 
and  the  results  may  be  most  satisfactory. 

Supposing,  however,  that  the  ulcer  is  not  advancing  ifiesa 
very  rapidly,  and  the  symptoms  do  not  appear  to  be  urgent, 
sufficiently  urgent  to  demand  so  grave  an  operation  as  aqueouf 
iridectomy,  we  may  avert  the  formation  of  a  staphy- 
loma,_  or  perforation  of  the  cornea,  by  opening  the 
anterior  chamber  with  a  broad  needle,  and  allowing 
the  aqueous  humonr  to  escape.    In  this  way  we  relieve 
the  tension  of  the  cornea,  and  diminish  the  chances  of 
the  aqueous  bursting  through  its  attenuated  structure 
at  the  point  of  ulceration. 

_  In  performiug  paracentesis  of  the  cornea  nuder  these  Paracentesis 
circumstances,  the  point  of  the  needle  should  only  just 
be  allowed  to  pass  through  the  bottom  of  the  ulcer 
into  the  anterior  chamber,  otherwise  the  iris,  or  even 
the  lens,  may  be  wounded.     It  is  by  no  means 
necessary  to  wait  until  the  deeper  layers  of  the  cornea 
are  involved  before  performing  paracentesis;  on  the 
other  hand,  there  is  much  to  be  gained  by  resorting  to 
this  operation  before  the  deep  layers  of  the  cornea  are 
aflected,  tor  we  thus  limit  the  opening  in  the  cornea  to 
that  of  the  size  of  ttie  needle  we  introduce,  in  place 
ot  having  a  large  rent  through  the  bottom  of  the  ulcer. 
I  he  puncture  should  be  made  with  a  very  fine  needle,  Directions, 
so  that  the  aqueous  may  escape  slowly.     The  iris 
gradually  moves  forward  as  the  aqueous  escapes,  and 
comes  to  rest  against  the  opening  in  the  cornea,  very 
likely  adhering  to  it  by  neoplastic  formations;  but 
tiiese  give  way  as  the  opening  in  the  cornea  closes,  the 
aqueous  thruatmg  the  iris  and  lens  back  into  their 
normal  position.     If  after  puncturing  the  ulcer  we 
notice.  Ill  the  course  of  a  few  days,  that  its  base  is 
again  bulging  forwards  and  likely  to  burst,  we  must  ao-ain 
perform  a  paracentesis,  and  we  may  have  to  repeat^'the 
operation  more  than  twice.    After  each  occasion  on 
which  the  cornea  is  opened,  the  eyelids  and  temples 
should  be  smeared  over  with  the  extract  of  belladonna 
or  the  atropine  ointment,  and  the  eye  kept  carefully 
closed  with  a  light  compress  and  bandage. 
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If  the  ulcerative  process  be  asthenic,  want  of  action 
characterizing  the  disease,  and  few  if  any  vessels  pass- 
ing from  the  conjunctiva  to  the  ulcer,  we  may  stimulate 
the  part  by  hot  compresses  applied  over  the  lids,  for 
an  hour,  once  or  twice  a  day ;  or  calomel,  dusted  over 
the  ulcer  from  time  to  time,  will  be  useful. 

In  these  chronic  ulcers  of  the  cornea,  which  are  also 
very  apt  to  recur,  Mr.  Critchett  strongly  recommends 
the  employment  of  a  seton.  He  selects  a  spot  near  the 
temporal  region  under  the  hair.  A  needle  armed  with 
stout  silk  or  twine  is  then  passed  through  a  fold  of 
skin  so  as  to  include  about  an  inch  of  integument,  the 
silk  is  then  tied  in  a  loop,  and  may  be  dressed  morning 
and  evening;  it  usually  discharges  for  two  or  three 
months,  and  then  either  cuts  its  way  through  the  skin 
or  dries  up. 

But  if  we  notice  that  vascularization  of  the  cornea 
has  commenced,  the  vessels  running  from  its  circum- 
ference up  to  the  border  of  the  idcer,  we  may  safely 
discontinue  all  treatment  for  a  time,  simply  keeping 
the  pupil  dilated,  and  the  eye  closed  with  a  firm  com- 
press and  bandage.  The  process  of  cure  will  usually 
be  greatly  expedited  by  change  of  air,  a  well-regulated 
dietary,  and  other  means  tending  to  improve  the 
patient's  general  health ;  in  fact,  without  these,  local 
remedies  often  prove  utterly  worthless. 

In  cases  of  ulceration  of  the  cornea  complicated  with 
perforation,  I  would  refer  the  reader  to  the  section  on 
prolapse  of  the  iris. 

Hernia  of  the  Cornea  consists  in  a  protrusion  of 
the  postei-ior  elastic  lamina  through  the  outer  layers 
of  the  part,  which  may  have  been  destroyed  by  ulcera- 
tion. This  elastic  lamina  has  considerable  power  in 
resisting  destructive  changes,  and  hence,  after  the 
laminated  tissue  of  the  cornea  has  been  destroyed,  it 
may  remain  unaffected,  and  being  forced  outwards  by 
the  pressure  of  the  aqueous,  form  a  little  glassy- 
looking  nodule,  projecting  from  the  corneal  surface. 
The  transparent  appearance  of  the  tumour,  bulging 
through  the  jagged  border  of  the  ulcer,  is  sufficiently 
characteristic  to  enable  \is  at  once  to  recognise  the 
nature  of  the  disease. 

From  the  extreme  thinness  of  the  posterior  elastic 
lamina,  it  necessarily  follows  that,  when  a  hernia  of 
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this  kind  has  occurred,  the  shghtest  force  applied  to  the 
eye  is  likely  to  rupture  it.  Hence  herniiB  of  the  cornea  Often 
are  of  short  duration,  and  seldom  come  under  observa- 
tion,  the  posterior  elastic  lamina  usually  giving  way 
before  the  distending  force  of  the  aqueous,  and  the 
corneal  hernia  being  replaced  by  a  prolapse  of  the  iris. 
It  occasionally  happens,  however,  that  the  hernia 
remains  for  some  weeks,  and  gradually  becomes  con- 
verted into  cicatricial  tissue. 

Treattne7it.—The  patient  having  been  placed  under  Treatment 
the  mlluence  of  chloroform,  and  a  stop  speculum 
adjusted,  a  broad  needle  should  be  run  through  the 
cornea   and  being  tilted  on  its  edge,  the  aqueous  Draw  off 
allowed  to  escape  slowly  from  the  eye.    The  needle  is  aqueous, 
then  to  be  removed,  and  a  solution  of  atropine  dropped 
into  the  eye,  a  compress  and  bandage  being  firmly  Apply  a 
apphed  over  the  closed  lids,  and  kept  there  for  forty-  t-ompress 
eight  hours.    The  eye  may  then  be  examined,  but  it  banda-e 
will  be  better  to  re-apply  the  compress,  and  continue 
its  use  for  some  days. 

The  object  of  this  treatment  is  to  draw  off  the 
aqueous,  and  allow  the  hernia  of  the  cornea,— that  is, 
the  posterior  elastic  lamina,— to  resume  its  normal 
position,  and  then  to  keep  it  there,  by  means  of  the 
compress,  till  cicatricial  tissue  shall  have  formed  over 
it.    It  is  advisable  before  closing  the  eye,  in  cases 
where  there  is  apparently  defective  action  in  the  ulcer 
to  stimulate  its  edges  by  touching  them  ^vith  a  dilute  Dilute 
caustic  pencil,  and  then  to  apply  the  compress  and  caustic, 
bandage  over  the  lids. 

It  may  be,  that  on  opening  the  Hds  at  the  expiration  Repeat  if 
ot  torty-eight  hours,  we  find  the  hernia  of  the  cornea  needful, 
reproduced,  m  which  case  the  paracentesis  must  be 
repeated,  the  compressing  band  and  the  caustic  pencil 
bemg  again  applied.  This  treatment  will  soon  excite 
sufficient  inflammation  in  the  part,  to  set  up  material 
changes  in  the  ulcer,  and  although  a  cicatrix  will 
remain  as  a  permanent  blemish,  still,  its  formation 
will  prevent  a  prolapse  of  the  iris  with  its  attendant 
evils. 


^  Staphyloma  OF  THE  Cornea  and  Ikis.— If  the  resist-  Staphy- 
mg  power  ot  the  fabrous  structure  of  the  cornea  has  ^'^^'^ 
been  destroyed,  or  considerably  weakened  by  the  ulcera 
tive  process,  the  remains  of  the  laminated  tissue 
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to^etliev  with  tlie  posterior  elastic  lamina,  are  very 
likely  to  yield  to  the  distending  force  of  the  aqueous ; 
and  bulging  forwards,  to  a  greater  or  less  extent,  they 
form  what  is  called  a  stajohyloma  of  the  cornea. 

Fifom  their  relative  positions,  it  follows,  that  when 
a  partial  protrusion  of  the  cornea  occurs,  the  iris  is 
apt  to  be  carried  forward  into  the  protrusion.  More- 
over, in  the  majority  of  these  cases,  a  small  opening 
occurs  at  the  most  prominent  part  of  the  staphyloma, 
through  which  the  aqueous  drains  away ;  or  the  aqueous 
may  percolate  through  the  attenuated  portion  of  the 
cornea;  in  either  case,  the  anterior  chamber  being 
emptied,  the  vitreous  forces  the  lens,  and  with  it  the 
iris,  forwards  against  the  cornea.  The  iris  thus  fre- 
quently becomes  entangled,  adherent. 
Fig.  23.  and  ultimately  firmly  glued  down  to  the 
inner  surface  of  the  protrusion,  {vide 
Fig,  23,)  while  its  outer  surface  acquires 
a  coating  of  fibrous  (cicatricial)  tissue, 
and  thus  the  staphyloma  ultimately  as- 
sumes a  dense  opaque  appearance,  and 
is  hned  by  a  portion  of  the  iris.* 

Staphylomata  of  this  kind  vary  much 
in  size,  sometimes  being  so  large  that 
they  protrude  between  the  eyelids,  at 
other  times  they  are  no  larger  than  a 
pin's  head.    The  thickness  of  their  walls 
is  also  subject  to  variation :  in  many 
instances  the  summit  of  the  staphyloma 
is  very  thin,  whereas  in  other  cases  it  is  comjiaratively 
thick,  and  may  contain  a  considerable  quantity  of 
cholesteriue  imbedded  in  it. 

The  apex  of  the  stajDhyloma,  as  I  have  before  re- 
marked, may  ulcerate,  and  a  fistula  form,  through 
which  the  aqueous  drains  away  :  or  the  staphyloma 
may  burst  open,  and  through  the  rent  thus  made,  the 
lens,  and,  in  fact,  the  contents  of  the  globe,  escape; 
the  eyeball  then  shrinks  up,  and  sinks  into  the  orbital 
socket. 

It  sometimes  happens  that  more  than  one  staphy- 
loma exists  in  the  same  cornea,  the  parts  somewhat 
resenibhng  a  bramble-berry.    This  condition  arises 
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from  the  previous  formation  of  several  ulcers  in  the 
cornea,  which  has  accordingly  yielded  at  more  than 
one  spot  to  the  intra-ocular  pressure,  while  the  inter- 
niediate  parts,  retaining  their  fibrous  structure,  have 
efiectually  resisted  the  distending  force,  forming  bands 
between  which  the  several  small  staphylomata  have 
occurred. 

_  The  symptoms  to  which  a  staphyloma  of  the  cornea  Effect  on 
gives  rise  consist  principally  in  various  deo-rees  of  im-  vision, 
pairment  of  vision,  and  will  depend  very  much  upon 
its  position  and  size.    When  endeavouring  to  estimate 
what  may  be  the  ultimate  effect  of  a  staphyloma  on 
the  patient  s  vision,  the  condition  of  the  iris  is  one  of 
tJie  first  points  for  consideration,  in  instances  where  a 
portion  only  of  the  cornea  is  involved.    Should  it  have  if  Pupil 
been  drawn  into  the  protrusion,  it  is  very  probable 
that  the  pupil  may  likewise  be  included  in  the  staphy-  w  remain 
loma,  and  of  coarse  the  patient  will  not  he  likely  to  see 
niuch  with  an  eye  so  affected.    I]i  other  cases  a  part 
ot  the  pupil  may  remain  free,  and  should  there  be  anv 
transparent  cornea  in  front  of  it,  the  patient  may  still 
retain  a  fair  amount  of  sight.    Again,  supposing  the 
staphyloma  leaves  the  centre  of  the  cornea  clearrit  is 
far  less  likely  to  impair  the  sight  than  if  situated  in  the 
axis  of  vision. 

TwcUment  — This  wiU  depend  on  the  size  of  the  sta-  Treatment 
phyloma  and  the  length  of  time  it  has  existed. 

formah-nrr+lJ''^'f.T-'        ^  '""^^  ^-^^^ent  1.  If  small 

loi  mation,  the  best  thing  we  can  do  is  to  puncture  the  aqueous 

inferior  part  of  the  staphyloma  with  a  broad  needle,  so 

as  to  allow  the  aqueous  to  escape,  and  then  applv  a 

hrm  compress  and  bandage  over  the  eye  ;  the  instilla-  Apply  com- 

lion  01  atropine  should  also  be  employed.    Our  first  P' 

•ess  and 

object  m  this  proceeding  will  be  to  empty  the  anterior 
chamber  of  aqueous,  which  is  probably  forciuo-  the 
staphyloma  outwards  ;  the  intra-ocular  pressure  bein- 
thus  removed  tne  compress  not  only  prevents  a  re° 
formation  of  the  staphyloma,  but  also  stimulates  the 
part  to  increased  action,  hastening  the  formation  of 
cicatncial  tissue,  w Inch  effectually  retains  the  parts  in 
their  normal  position.  The  atropine  is  employed  with 
the  view  of  retractmg  the  iris,  so  as,  if  possible,  to  dis- 
engage it  from  the  cornea. 

If  the  staphyloma  does  not  yield  to  this  treatment 
within  a  fortnight  or  three  weeks,  it  will  be  well  to  put 
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the  patient  under  the  influence  of  chloroform,  and  then 
snip  off  the  protrusion  with  a  pair  of  sharp  scissors. 
A  strong  solution  of  atropine  must  then  be  dropped 
into  the  eye,  and  a  firm  compress  and  bandage  applied, 
and  retained  in  its  position  till  the  wound  in  the  cornea 
has  healed. 

2.  If  the  staphyloma  is  a  large  one — involving,  say, 
a  quarter  or  more  of  the  cornea,  we  must  resort  to  an 
iridectomy,  as  the  surest  means  of  treatment  under 
these  circumstances.  If  this  be  neglected,  it  is  very 
probable  that  the  iris  and  pupil  will  subsequently  be 
drawn  into  and  become  attached  to  the  cornea;  we 
anticipate  this  evil,  by  excising  at  once  a.  fourth  of  the 
iris  from  behind  the  clearest  portion  of  the  cornea,  we 
release  the  iris  from  its  attachment,  and  by  diminish- 
ing its  secreting  surface  lessen  the  quantity  of  aqueous 
formed,  so  that  we  may  hope,  by  the  careful  applica- 
tion of  a  compress  and  bandage  subsequently  to  the 
iridectomy,  to  reduce  the  dimensions  of  the  staphyloma 
itself,  _ 

Besides  the  immediate  advantages  to  be  derived  from 
this  proceeding,  we  must  bear  in  mind  the  fact,  that  if 
the  iris  becomes  permanently  involved  in  a  staphy- 
loma, it  may  give  rise  to  sympathetic  irritation  in  the 
other  eye ;  this  is  therefore  an  additional  reason  for 
resorting  to  iridectomy  in  this  class  of  cases  as  early  as 
possible. 

3,  In  instances  of  large  and  old  staphylomata,  in 
which  a  portion  of  the  cornea  remains  transparent,  a 
similar  plan  of  treatment  must  be  adopted.  In  the 
first  place,  it  will  be  necessary  to  apply  atropine  to  the 
eye,  in  order  that  we  may  discover  the  state  of  tlie 
pupil,  whether  it  remains  partially  open,  or  has  been 
entirely  occluded  and  dragged  into  the  staphyloma. 
In  the  former  case,  it  will  dilate  under  the  influence  of 
atropine,  and,  if  jDracticable,  we  must  then  form  an 
artificial  pupil  by  means  of  an  iridesis. 

On  the  other  hand,  supposing  the  pupil  has  been 
dragged  into  the  staphyloma,  it  follows  that  the 
communication  between  the  anterior  and  posterior 
chambers  of  the  eye  will  have  been  closed;  hence, 
fluid  collecting  in  the  latter  will  cause  abnormal 
pressure  upon  the  retina  and  deeper  structures  of  the 
eye,  which,  unless  reheved,  will  certainly  terminate  in 
total  loss  of  vision. 
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Under  these  circumstances  we  have  before  us  a  iridectomy 
choice  of  two  proceedings  :  either  the  formation  of  an  if  Pupil 
artifacial  pupil,  or  else  an  iridectomy.  I  prefer  the 
latter,  becaiise,  m  many  cases  of  the  kind,  the  arti- 
ficial pupil  does  not  estabhsh  a  sufficiently  free  com- 
munication between  the  chambers  of  the  eye  to  prevent 
the  occurrence  of  mtra-ocular  pressure;  and  secondly. 

that  we  have  to  deal  with  an  opaque  lens  behind  the 
Ills.    I^ow,  by  performing  an  iridectomy,  we  not  onlv  Advmi 
tZr.  W  w"^^^^^^*^'^^  th?  chambers  S-t4rof 

under  4^^!.fl™^  T'^f  "'^^  P^^^^^^^  ^eing 
under  the  mfluence  of  chloroform),  we  may,  if  the  lens 
IS  opaque,  proceed  at  once  to  remove  it  by  meanrof 
tne  scoop  operation. 

r^o'^f*^^?''!'^-'^^^™^  extensive  but  confined  to  one 
part  of  the  cornea,  we  may  also  destroy  it  inthefollow! 

W     ^TT^-  be  surrounded  with  a 

silk  bgature,  which  is  prevented  from  slipping  up  bv 
means  of  the  needles;  these  should  be  cut  off  dose  tJ 
the  points  of  puncture.    A  pad  and  banXVe  is  s  abse 
quently  applied,  and  in  three  or  " 
four  days  the  staphyloma  may 
be  expected  to  faU  off,  leaving  1 
good  stump^for  an  artificial  eye.- 

(complete)  staphylomata,'^iiitdv-  a^^^I^^L'  Abscise 

bemg  an  mconvenience  to  the  k^^^Bm^^'  P'»3'oma. 

patient,  not  only  on  account  of  ^^^K^^^' 
their  unsightly  appearance,  but 
also  by  mterfering  with  the  action 

sponding  to  the  ciliai-V  t^L!1  ^ W"^  ^       ^^o^'^e-  oi  abscis- 

staphyloma  is  then  tnha  i    .r/   ^^'^S-  '^^)-  The 

forfepl  and  that  paif  of  The  3^^^^^^^  °^  *««^l^ed 

to,  the  suture  is  to  be  removed  wttra  hSl'^^'  ''''''''''' 
■scissors.    The  ends  of  the  sutr ;re'?t^\rSe^ 
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who  first  introduced  this  operation,  called  Abscission 
of  the  eyeball,  transfixes  the  globe,  immediately 
behind  the  limits  of  the  intended  incision,  with 
four  or  five  delicate  curved  needles,  armed  with  black 
silk,  and  he  does  not  withdraw  them  until  he  has 
abscised  as  much  as  is  necessary  of  the  eye,  their  pre- 
sence preventing  the  escape  of  the  lens  and  vitreous. 
"  In  the  large  majority  of  cases,"  he  observes,  "union 
takes  place  by  the  first  intention.  I  generally  leave  the 
sutures  in  for  some  weeks.  Sometimes  they  come  away 
spontaneously."*  In  my  own  practice  I  have  discon- 
tinued the  use  of  sutures,  but  in  cases  of  complete 
staphyloma  I  remove  the  anterior  hemisphere  of  the 
eyeball  by  incisions  such  as  those  described  in  Mr. 
Critchett's  operation,  and  then,  without  attempting  to 
close  the  wound  in  the  sclerotic  with  sutures,  simply 
apply  cold  water  dressing  for  a  few  days,  with  a  light 
compress  over  the  closed  eyelids.  I  find  this  pro- 
ceeding causes  less  irritation,  is  less  painful,  and  pro- 
duces an  equally  good  stump  for  an  artificial  eye. 

With  regard  to  the  circumstances  which  render  the 
operation  of  abscission  preferable  to  excision  of  the 
eye,  in  cases  of  complete  staphyloma  of  the  cornea,  I 
cannot  do  better  than  quote  from  Mr.  Lawson's  work. 
He  says :  "  My  own  feeling  is,  that  to  the  wealthy, 
where  personal  appearance  is  a  source  of  serious 
moment,  the  operation  of  abscission  is  most  valuable, 
■as  the  patient  can  keep  a  watch  over  the  stump, 


Fig.  25. 


In  the  course  of  a 
few  days  the  suture 
may  be  taken  away, 
and  the  edges  of  the 
wound  in  the  sclero  - 
tic  having  united, 
a  useful  stump  re- 
mains, upon  which 
we  can  subse- 
quently rest  an 
artificial  eye. 


*  ophthalmic  HofpUal  Reports,  vol.  iv.  p.  8. 
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and  seek  medical  aid  tlie  moment  any  unpleasant 

symptoms  arise;  so  that  if  at  any  time  it  should 

give  trouble  or  become  dangerous  to  the  other  eye,  it 

can  be  immediately  removed.    To  the  poor,  however, 

where  safety  stands  so  much  before  symmetry,  and 

where  neglect  of  early  symptoms  is  the  rule  rather 

than  the  exception,  it  is  better  to  remove  the  staphy- 

r"^?}^"^^  eye  entirely,  rather  than  to  abscise  the  front 
01  it.  * 

Fistula  of  the  Oohnea  is  an  occasional  sequence  of  Fistvlm 
ulceration,  the  opening  through  the  cornea  usuaUy  Cobnba. 
taking  au  obhque  direction,  and  being  prevented  from 
healing  by  the  constant  drain  of  aqueous  through  it 
i\o  sooner  does  perforation  of  the  cornea  take  place 
than  the  iris  and  lens  are  thrust  forward,  and  should 
the  capsule  come  in  contact  with  the  internal  opening.  May  cause 
it  IS  likely  to  give  rise  to  partial  capsular  cataract  capsular 
■  f     ,r^^.™°^e  serious  consequences  may  be  expected 
to  follow  if  the  fistula  remains  open  ;  for  the  constant 
dribbling  away  of  the  aqueous  diminishes  the  intra- 
ocular pressure  and  gives  rise  to  anomalies  in  the  cir- 

^^"^^  terminating,  and  other 

prooapiy,  m  extensive  disease  of  the  fundus  of  the  eve. 

intra-oeu- 

Anterior  synechia,  again,  may  form  in  instances  of 
fistula  from  the  contact  of  the  iris  with  the  cornea- 
and  when  this  has  taken  place,  irritation  of  the  iris  is 
apt  to  be  induced,  and  extending  to  the  choroid  may 
compromise  the  eye,  and  involve  the  sound  one  by 
sympathetic  irritation. 

A  fistula  of  the  cornea  may  arise  from  other  causes  Causes 
than  ulceration,  as  for  instance  a  penetrating  wound 
which  has  been  prevented  from  entirely  closing  by  the 
dram  of  aqueous  through  it.  But  from  whatever  cause 

time  lead  to  compHca- 
tions  such  as  those  I  have  mentioned  above 

We  can  seldom  overlook  the  existence  of  a  fiqtnln  a.,. 
the  cornea;  its  external  orifice  may  generSly  be Iwt  ^ 
seen,  a  minute  drop  of  aqueous  oozing  through T 

tL^;!?' ;i  Vfif Shhe  of  the  eye 
The  depth  of  the  anterior  chamber  is  much  diminishedi 

^^•^1  Injuries  of  the  Eye,  Orbit,  and  Eyelids,"  by  G.  Lawson, 
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and  in  many  instances  the  iris  is  thrust  forwards 
against  the  posterior  surface  of  the  cornea.* 

Treatment. — These  fistulous  openings  in  the  cornea 
are  often  diflB.cu.lt  to  heal,  on  account  of  the  constant 
drain  of  aqueous  through  them ;  the  lens,  morerjver, 
being  frequently  thrust  against  the  internal  orifice, 
keeps  up  irritation  in  the  part  tending  yet  further  to 
interfere  with  the  healing  of  the  fistula. 

I  before  remarked  that  these  fistulas  usually  take  an 
oblique  course  through  the  cornea.  In  cases  of  this 
kind,  the  best  plan  of  treatment  is  to  administer  chlo- 
roform, and  having  separated  the  lids  with  a  spring 
speculum,  to  pass  a  blunt-pointed  needle,  with  a  cutting 
edge,  through  the  fistula,  and  incise  the  whole  thick- 
ness of  the  cornea  from  above  downwards,  and  from 
side  to  side.  The  edges  of  a  crucial  incision  of  this 
kind  will  fall  into  accurate  apposition ;  and  if  a  com- 
press and  bandage  be  carefully  applied,  it  is  more  than 
probable  they  will  heal  in  the  course  of  forty-eight 
hours,  and  the  fistula  be  cured. 

I  need  hardly  remark  that  too  great  care  cannot  be 
taken  to  avoid  wounding  the  lens  or  iris  with  the  point 
of  the  needle.  This  may  generally  be  managed  on 
account  of  the  oblique  direction  of  the  fistula  ;  more- 
over, with  the  patient  well  under  the  influence  of 
chloroform,  and  laid  on  his  back,  the  lens  falls  away 
from  the  cornea,  and  thus  materially  lessens  the  diffi- 
culty. 

M.  Wecker  considers  that  in  these  cases  of  fistula 
the  edges  of  the  inner  orifice,  formed  by  the  posterior 
elastic  lamina  and  its  epithelium,  are  often  everted, 
and  lining  the  passage,  prevent  union ;  and  he  there- 
fore recommends  the  introduction  through  the  fistula 
of  a  pair  of  very  fine  forceps  with  smooth  points,  by 
which  the  walls  of  the  fistulous  track  are  to  be  seized, 
the  lining  of  it  bruised,  and  the  proper  corneal  tissue 
denuded.  Atropine  is  then  to  be  applied,  and  a  com- 
press and  bandage  worn.f  In  this  proceeding  care 
must  be  taken  not  to  injure  the  capsule  of  the  lens. 

Before  resorting  to  this  treatment,  we  may  be  in- 
clined to  try  what  a  simple  compress  and  bandage^ 


«  "  Traitd  des  Maladies  des  Teux,"  par  A.  P.  Demours 


tome  i.  p.  308. 


t  Ophthalmic  Hospital  Reports,  vol.  v.  p.  395. 
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applied  over  the  eye,  will  do,  a  solution  of  atropine  at  Atropine, 
the  same  time  being  dropped  into  it  twice  a  day,  in 
order,  if  possible,  to  dilate  the  pupil.    In  addition  to 
this  somewhat  expectant  plan  of  treatment,  the  exter- 
nal orifice  of  the  fistula  may  be  touched  with  a  finely- 
pointed  pencil  of  dilate  caustic  every  two  or  three  DUute 
days;  but  I  would  not  advise  much  time  to  be  ex-  caustic 
pended  on  this  kind  of  treatment ;  it  seldom  succeeds,  P®"''"- 
and  it  is  probably  better,  in  most  instances,  to  divide 
the  fistula  as  soon  as  possible  by  a  crucial  incision, 
such  as  I  have  above  described. 

Iridectomy  has  been  recommended  in  these  cases,  but 
I  can  hardly  think  it  necessary,  unless  the  fistula  be 
complicated  with  traumatic  cataract,  in  which  case  the 
principles  of  treatment  will  be  discussed  under  the  head 
of  injuries  of  the  lens. 

Opacities  of  the  Cornea.— Opacities  of  the  cornea  Opacitib 
vary  greatly  in  extent  and  density,  as  well  as  in  their  °^  Coeneas. 
permanency,  according  to  the  circumstances  which 
have  given  rise  to  them.    The  opaque  condition  may  Varieties, 
amount  only  to  a  milky  cloudiness,  extending  over  the 
whole  cornea,  or  confined  to  certain  portions  of  it; 
and  which  again  may  be  limited  to  the  superficial 
layers,  or  occupy  the  substance  of  the  proper  corneal 
tissue.    In  other  cases,  as  where  it  has  resulted  from 
the  process  of  repair,  following  considerable  loss  of 
substance  in  the  cornea,  the  opacity  is  much  denser, 
and  has  more  or  less  the  character  of  an  adventitious 
formation  or  cicatrix.    The  denser  varieties  of  opacity  Leucom.! 
are  usually  described  as  leucoma ;  hazy,  semi-opaque  and 
forms  are  called  nebulce.  nebulae. 

The  more  superficial  opacities  are  due  to  a  fatty, 
molecular  cloudiness  of  the    epithelial  cells,  and  Kinds  and 
generally  arise  from  superficial  keratitis,  ulceration  degrees  of 
or  mechanical  irritation  of  the  cornea.     The  deeper  chanS"^ 
varieties,  which  occupy  the  substance  of  the  proper 
corneal  tissue,  result  from  the  proliferation  of  the 
corneal  cells,  occurring  in  the  progress  of  keratitis 
which  has  not  been  confined  to  the  epithelial  layers. 
The  loss  of  transparency  which  remains,  when  all 
active  disorder  has  ceased,  appears  to  be  due,  partly  to 
the  presence  of  groups  of  shrunken  nuclei  (nests) 
partly  to  a  molecular  fatty  degeneration  of  the  inter- 
cellular material:  such  are  the  flaky  opacities  of  inter- 
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stitial  or  syphilitic  keratitis.  Lastly,  where  there  has 
been  considerable  destruction  of  corneal  tissue  from 
ulceration  or  other  iniury,  and  the  gap  has  been  filled 
by  new  formation,  although  transparent  corneal  fibres 
are  reproduced  under  favourable  circumstances,  yet 
the  process  is  incomplete  and  confined  to  the  deeper 
parts,  while  those  towards  the  surface  acquire  more  or 
less  the  character  of  an  opaque  fibrous  or  cicatricial 
tissue. 

In  the  epithehal  and  interstitial  opacities,  which  de- 
pend on  the  presence  of  degenerate  cellular  and  inter- 
cellular products,  these  may  in  time  be  cast  ofi'  or 
absorbed,  and  their  place  suppKed  by  a  higher  forma- 
tion :  hence  these  opacities  often  clear  away  more  or 
less  completely,  and  we  shall  have  the  better  reason  to 
expect  such  a  result  the  more  recent  the  affection,  and 
the  younger  and  more  vigorous  the  patient.  On  the 
other  hand,  whenever  there  has  been  considerable  loss 
of  corneal  substance,  .which  has  been  replaced  by 
cicatricial  tissue,  restoration  of  transparency  is  impos- 
sible. Such  new  formations,  however,  are  often  sur- 
rounded by  a  margin  of  cloudy  opacity  of  the  former 
kind,  which  may  clear  away  spontaneously,  and  then 
the  patient's  condition  may  be  much  improved  and  the 
opacity  apparently  lessened. 

Prognosis. —The.  chief  points  for  consideration,  in 
forming  a  prognosis  in  instances  of  opacity  of  the 
cornea,  are,  the  situation  and  extent  of  the  structural 
changes  that  have  taken  place.  For  the  reasons 
already  stated,  a  dense  leucoma  can  never  be  removed, 
and  if  it  be  situated  in  the  axis  of  vision,  our  main  hope 
will  rest  in  forming  an  artificial  pupil  should  any  part 
of  the  cornea  remain  transparent.  If  the  leucoma  on 
the  other  hand  is  eccentric,  and  the  pupil  is  in  its 
normal  position,  the  opacity  will  be  of  comparatively 
little  consequence.  It  generally  happens,  however, 
that  the  border  of  a  leucoma  shades  off  into  a  nebu- 
lous area,  and  if  this  extends  in  front  of  the  pupil,  it 
may  be  almost  as  detrimental  to  the  perfection  of 
vision  while  it  lasts,  as  a  more  dense  opacity  would  be. 

In  the  case  of  nebulae,  where  the  caiise  which  gave 
rise  to  them  is  no  longer  in  operation,  nutrition 
vigorous,  and  the  patient  young,  we  may  confidently 
look  for  a  spontaneous  disappearance  or  great  diminu- 
tion in  the  opacity ;  but  this  must  always  be  a  work  of 
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time.    Some  varieties  of  nebulae,  more  es2Decially  those 
wliicli  are  the  result  of  syphilitic  keratitis,  are  apt  to 
shift  from  one  part  of  the  cornea  to  another,  and  a 
change  of  position,  with  regard  to  the  axis  of  vision, 
may  greatly  modify  their  eflFect  on  the  sight.    If  si- 
tuated in  the  deeper  layers  of  the  laminated  tissue,  or  in 
the  posterior  layer  of  the  cornea,  nebulEe  may  be  easily  Nebulae 
overlooked,  unless  the  part  is  carefully  examined  by  the  Q^gjfgojjgji 
lateral  method  of  illumination.  We  cannot,  therefore, 
be  too  careful  in  exploring  these  parts,  when  dimness  of  yet  greatly 
vision  is  complained  of;  for  opacities,  though  so  faint  hinder 
that  they  are  with  difficulty  detected,  may  be  enough  to 
scatter  the  transmitted  light,  and  so  offer  very  serious 
embarrassment  to  distinct  vision,  and  be  a  constant 
source  of  annoyance  to  the  patient.  • 

Slight  opacities  of  the  cornea,  if  of  long  duration,  May  cause 
may  induce  myopia.  The  haziness  of  the  transparent  myopia, 
media,  by  diminishing  the  clearness  of  the  visual  image, 
causes  the  patient  constantly  to  exert  his  accommo- 
dative power  in  vain  efforts  to  attain  distinct  vision, 
and  this  ultimately  leads  to  hypertrophy  of  the  con- 
tractile tissue  which  determines  the  curvature  of  the 
lens ;  its  anterior  surface  thus  remains  abnormally 
convex,  and  the  result  is  a  permanent  myopia,  although 
the  opacity  of  the  cornea  may  subsequently  clear  away. 

Strabismus,  again,  is  occasionally  a  result  of  central  or  strabia- 
opacities  of  the  cornea,  the  strain  of  accommodation, 
and  associated  increased  action  of  the  internal  rectus 
muscle,  inducing  strabismus  of  the  weaker  eye.  This 
tendency  is  augmented  by  the  necessity  that  exists  of 
excluding  from  binocular  vision  the  eye  which  is 
clouded,  in  order  to  maintain  the  most  distinct  im- 
j)ressions  when  fixing  an  object.  Should  the  opacity 
continue  for  any  length  of  time,  the  sensibility  of  the 
retina  may  be  destroyed,  and  the  eye  rendered  useless 
for  optical  purposes.  But  myopia  and  strabismus  are 
rare  complications  of  corneal  opacity;  the  patient 
usually  complains  simply  of  dimness  or  loss  of  vision, 
depending  on,  and  proportional  to,  the  position  and 
density  of  the  opacity  of  the  cornea. 

The  Causes  which  give  rise  to  opacities  of  the  cornea  Causes 
are  numerous.    Glaucoma,  for  instance,  may  render  it  Glaucoma 
hazy,  the  changes  which  occur  in  the  choroid  affecting 
the  long  ciliary  nerves,  and  hence  impairing  the  inner- 
vation and  nutrition  of  the  cornea.    In  certain  forms 
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of  iritis  the  posterior  layers  of  the  cornea  are  often 
involved,  and  this  may  give  rise  to  opacities  in  that 
situation.  Keratitis  punctata,  and  the  various  forms 
ot  inflammation  and  ulceration  of  the  cornea,  are  fre- 
quent causes  of  leucoma  or  nebulaj. 

Chemical  agents  again,  by  at  once  destroying  the 
vitality  of  the  tissue,  may  induce  opacity  of  the  cornea. 
Acetate,  of  lead,  applied  as  a  lotion  to  the  eyes,  by 
chemical  decomposition  with  the  lachrymal  secretion 
may  be  converted  into  carbonate  and  become  deposited 
on  the  cornea  m  the  form  of  a  permanent  opacity, 
especially  if  its  surface  happens  to  be  ulcerated  or 
uneven  at  the  time  the  lotion  is  used.    In  like  manner 
nitrate  of  silver  may,  in  the  course  of  time,  stain  it 
almost  perfectly  black.   I  have  at  present  an  old  lady 
under  treatment  who  was  ordered,  many  years  ago 
nitrate  of  silver  drops  for  her  left  eye ;  she  went  on 
using  the  lotion  for  a  long  time,  untH,  in  fact,  she  had 
stained  the  cornea  and  conjunctiva  of  so  dense  a  black, 
as  entirely  to  conceal  the  iris  and  pupil.    The  eye  has 
beeu  m  this  state  for  twenty  years,  without  the  sHghtest 
sign  of  improvement— a  tolerably  good  proof  that  the 
laminated  tissue  of  the  cornea  does  not  undergo  dis- 
integration and  removal  so  rapidly  as  some  persons 
have  supposed.    Opacities  of  the  cornea,  again,  may 
be  induced  by  the  deposit  of  calcareous  matter  on  its 
surface. 

Wounds  and  injuries,  which  cause  loss  of  substance, 
must,  in  healing,  give  rise  to  leucoma,  while  slight 
mechanical  violence  may  be  followed  by  only  temporary 
opacity.  But  of  all  these  causes  of  loss  of  transparency, 
ulceration,  and  mechanical  irritation  from  disease  of 
the  palpebral  conjunctiva,  are  by  far  the  most  frequent 
and  influential. 

Treatment.— In  cases  of  leucoma,  as  I  have  already 
remarked,  it  is  impossible,  by  any  remedial  agencies, 
to  reniove  the  opacity.  We  may  often  do  much  towards 
restoring  the  patient's  sight  by  means  of  an  artificial 
pupil,  but  so  far  as  the  cornea  is  concerned,  it  is  useless 
to  attempt  improvement.  If  the  leucoma  is  of  recent 
formation,  it  is  very  possible  that  the  hazy  rim  of 
cornea  which  usually  surrounds  it  will  gradually  dis- 
appear, and  thus  the  extent  of  opacity  diminish. 

In  cases  of  nebulge,  time  and  nature,  as  we  have 
already  seen,  will  often  succeed  in  gffecting  a  cure, 
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especially  among  young  people;  but  -we  may  some- 
times hasten  the  process  by  local  applications.  I 
usually  prescribe,  in  the  absence  of  irritation,  a  lotion 
containing  one  grain  of  iodine,  and  two  of  iodide  of  iodine 
potassium,  in  an  ounce  of  water,  a  few  drops  to  be  di-ops. 
applied  to  the  eye  every  morning.  Should  this  lotion 
cause  any  irritation,  it  must  be  discontinued  at  once. 

If  the  opacity  is  superficial,  the  cornea  should  be 
dusted  over  with  calomel  every  other  morning.    The  Calomel, 
dilute  red  oxide  of  mercury  ointment,  weak  astringent  Vug.  hyd. 
lotions,  and  m  fact  a  multitude  of  so-called  specifics, 
have  been  employed  from  time  to  time  to  cure  these 
opacities  of  the  cornea.     If  there  is  any  irritation 
about  the  eye,  the  extract  of  belladonna  may  be  r,  „ 
smeared  over  the  lids,  and  a  light  pad  and  bandage  donn;. 
applied,  so  as  to  keep  it  at  rest. 

Opacities  of  the  cornea  arising  from  stains,  such  as  Pot  cyan 
tliat  caused  by  nitrate  of  silver,  can  hardly  be  removed  •  for  silver ' 
a  weak  solution  of  cyanide  of  potassium  has  been  re- 
commended,  and  may  be  tried  for  want  of  any  more 
eftcient  plan  of  treatment.    The  opacities  produced 
by  deposits  of  carbonate  of  lead  are  more  manageable. 
Ihe  patient  must  be  placed  under  the  influence  of 
chloroform,  and  a  stop  speculum  having  been  applied 
so  as  to  separate  the  lids,  the  eye  is  to  be  fixed  with  a 
pair  of  forceps,  and  the  surgeon  may  then  scrape  off  the  Lead  de- 
cleposit  ot  carbonate  of  lead  from  the  laminated  tisslfe 
of  the  cornea;  this  can  be  managed  either  with  an '"'"^"^ 
instrument  that  has  been  invented  for  the  purpose 
resembhng  a  miniature  goff-bat,  or  a  broad  needle  will 
ans\ver  the  purpose  almost  equally  well.    A  few  drops 
ot  oil  should  be  dropped  into  the  eye  after  the  deposit 
has  been  removed,  and  the  Hds  kept  closed  with  a  pad 
and  bandage  for  a  few  days.  ' 

Leucoma,  caused  by  chemical  agents  such  as  Ume 
or  by  mechanical  injuries,  which  have  destroyed  a 
portion  of  the  cornea,  differs  in  no  respect  from  that 
caused  by  ulceration. 

Traumatic  cases  are  frequently  complicated  with 
lesions  of  the  lens,  and  their  management  will  be  more 
fully  described  under  the  head  of  cataract.  In  some  PHsmatio 
exceptional  instances  of  central  opacity  of  the  cornea.  Ss  ' 
It  may  be  possible  to  give  the  incident  rays  of  light  an 
eccentric  direction  by  means  of  prismatic  glasses,  and 
thus  materially  improve  the  patient's  binocular  vision 
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Under  the  heading  of  "  artificial  pupil,"  the  reader 
will  find  rules  relating  to  the  formation  of  an  artificial 
pupil  in  cases  of  opacity  of  the  cornea. 

Before  leaving  this  subject,  I  would  refer  to  a  form 
of  opacity  of  the  cornea  described  by  Mr.  Bowman.* 
It  consists  of  a  deposit  of  earthy  matter  on  the  surface 
of  the  cornea,  which  appears  "very  finely  mottled 
with  dark  dots,  some  of  which  are  only  to  be  seen  with 
a  lens;  its  margins  are  shaded  off"  rather  abruptly, 
and  the  cornea  beyond  them  is  perfectly  clear.  The 
opacity  has  the  appearance  of  occupying  a  superficial 
position,  and  of  being  very  shghtly  raised,  but  the 
surface  reflects  the  light  as  brilliantly  as  other  parts 
of  the  cornea."  These  opacities  come  on  gradually, 
and  are  caused  by  a  deposit  of  the  salts  of  lime  beneath 
the  epithelium  of  the  anterior  layer  of  the  cornea ; 
they  may  be  detached  in  the  way  already  described  in 
the  case  of  carbonate  of  lead,  and  I  have  successfully 
removed  the  whole  of  the  opaque  mass  in  several  in- 
stances. Deposits  of  this  kind  are  very  apt,  however, 
to  re-form,  and  often  cause  the  patient  incessant  irri- 
tation and  trouble ;  so  much  so,  that  in  an  instance 
recently  in  the  hospital,  I  found  it  ultimately  advisable 
to  perform  abscission,  removing  the  entire  cornea,  on 
account  of  the  protracted  irritation  produced. 


Conical  Cornea  consists  in  a  thinning  and  bulging 
outwards  of  the  whole  or  a  part  of  the  cornea,  without 

loss  of  transparency.  It 
Fig,  26.  sometimes  appears  as  an 

abrupt  cone,  rising  from 
the  centre  of  the  cornea, 
or  the  protuberance  may 
be   eccentric;   but  as  a 
general  rule,  the  whole  of 
" "~    the  cornea  is  involved,  its 
centre  forming  the  most 
prominent  part  of  the 
■  cone  (Fig.  26.)    It  neces- 
sarily follows,  under  these 
circumstances,  that  the  refraction  of  the  rays  of  fight 


*  "  Lectures  on  the  Parts  Concerned  in  the  Operations  on  the 
Eye,"  p.  117. 
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on  entering  the  eye  is  greatly  increased,  and  they  are 
brought  to  a  focus  anterior  to  the  retina ;  the  patient  Causes 
is  therefore  myopic.  Mr.  Bowman  states  that,  as  a  "^opia. 
general  rule,  the  disease  appears  between  the  ages  of 
fifteen  and  twenty-five,  but  it  may  commence  earlier, 
or  as  late  as  fifty  years.  It  does  not  occur  as  a 
sequence  of  inflammation,  but  more  commonly  mani- 
fests itself  in  weak  and  sickly  subjects,  and  generally 
progresses  with  equal  rapidity  in  both  eyes,  though 
it  may  advance  more  rapidly  in  one  than  the  other.* 

In  conical  cornea,  although  the  protuberance  is  often  Cornea 
considerable,  the  cornea  never  gives  way ;  it  seems  ^^"^^ 
probable  that  as  the  laminated  tissue  becomes  thinner, 
it  allows  of  a  freer  transudation  of  aqueous  fluid 
through  its  substance  than  in  health,  and  the  intra- 
ocular pressure  being  thus  reheved,  there  is  not  the 
same  tendency  that  there  otherwise  would  be,  for  the 
attenuated  tissue  to  rupture,  and  give  exit  to  the  con- 
tents of  the  eyeball.    There  can  be  no  doubt  of  the  fact, 
that  as  the  flrst  step  in  this  change,  the  laminated 
tissue  of  the  cornea  yields  to  the  intra-ocular  pressure.  Due  to  pri- 
apparently  from  an  inherent  weakness  in  its  fibrous  "^""^  T^' 
structure ;  but  that  when  the  consequent  attenuation  tissue 
has  reached  a  certain  limit,  the  balance  is  restored  by 
exosmosis,  and  further  distension  prevented.  These 
alterations  m  the  resisting  powers  of  the  fibrous  layers 
ot  the  cornea  advance  most  rapidly  in  its  central  por- 
tion, and  degenerative  changes  occasionally  occur  in 
this  situation,  which  render  it  more  or  less  opaque  • 
but  with  this  exception,  notwithstanding  the  very  re- 
markable alteration  of  form  which  it  undergoes,  the 
cornea  remams  perfectly  transparent,  difi-ering  in  this 
respect  essentially  from  a  staphyloma. 

The  rapidity  with  which  the  disease  progresses  is 
variable;  sometimes  it  makes  rapid  strides,  and  in 
other  instances  takes  years  to  advance.    These  varia-  Progress 
tions,  however,  will  much  depend  on  the  state  of  the  ^fl^""^^ 
patient  s  general  health ;  any  cause  which  impairs  the  nutrition, 
nutrition  of  the  part,  or  which  induces  congestion  of 
the  choroid,  and  increased  intra-ocular  pressure,  will 
tend  to  augment  the  protrusion.    Excluding  such  dis- 
turbmg  causes,  the  disease  will  generally  advance  to  a 
certain  point,  and  then  remain  stationary  for  years,  or 
it  may  be  for  hfe.  j^^^i^,  ui 

*  Ophthalmic  Hospital  Reports,  vol.  ii.  p.  157,  1859. 
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Symptoms.— Besides  the  alteration  in  the  appearance 
ot  the  eye,  conical  cornea  gives  rise  to  impairment  of 
vision,  the  degree  of  which  depends  very  much  upon 
the  extent  to  which  its  curvature  has  been  altered.  In 
the  early  stages  of  the  disease,  the  patient  probably 
complains  of  slight,  but  gradually  increasing,  myopia, 
consequent  on  the  increased  refraction  by  the  dioptric 
media.  This  defect  may  be  corrected  for  a  time  by  the 
use  of  concave  glasses;  but  as  the  disease  advances, 
not  only  is  the  refraction  so  much  augmented  that  con- 
cave glasses  cease  to  rectify  the  evil,  but  even  before 
the  disease  has  advanced  to  this  stage,  the  altered 
curvature  of  the  cornea,  which  is  seldom  equal  in  all 
its  planes,  gives  rise  to  astigmatism.  This  again,  if 
stationary,  may  be  overcome  by  the  use  of  cylindrical 
glasses.  Should  the  degenerative  changes  continue  to 
progress,  opacity  of  the  central  portion  of  the  cornea 
gradually  supervenes,  and  the  eye  is  destroyed. 

It  is  seldom  possible,  by  light  directly  thrown  on  the 
part,  to  appreciate  the  slight  increase  in  the  convexity 
of  the  cornea  that  marks  the  early  stages  of  the  disease ; 
it  is  necessary  to  emjjloy  the  lateral  method  of  exami- 
nation ;  the  bulging  forwards  of  the  central  portion  of 
the  cornea  will  then  become  distinctly  visible  in  most 
instances.  Should  any  doubt  on  the  subject  still 
exist,  the  ophthalmoscope  without  the  convex  lens  in 
front  of  it  may  be  used,  the  light  from  the  instrument 
being  thrown  at  different  angles  on  the  cornea ;  the 
side  of  the  cone  opposite  the  light  will  then  appear 
darkened,  or  cast  into  the  shade.  This  test,  as  pointed 
out  by  Mr.  Bowman,  is  a  very  dehcate  one,  and  may  be 
relied  on  when  simple  inspection  fails  to  satisfy  us. 

Treatment. — Our  first  and  obvious  duty  will  be  to 
supply  the  patient,  if  practicable,  with  concave  or 
cylindrical  glasses,  at  an  early  stage  of  the  disease,  and 
thus  prevent,  as  far  as  possible,  all  straining  of  the 
eyes,  which  tends  to  produce  intra-ocular  congestion 
and  increased  tension  of  the  globe.  In  selecting  glasses, 
the  rules  ordinarily  applicable  to  cases  of  myopia  and 
astigmatism  hold  good. 

In  the  second  place,  we  must  do  aU  in  our  power  to 
improve  or  maintain  the  patient's  general  health.  In- 
dividuals affected  with  conical  cornea,  as  a  general  rule, 
are  wanting  in  natural  vigour,  and  often  require  tonics. 
Lastly,  we  may  lessen  the  secretion  of  aqueous,  in  bad 
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and  advancing  cases,  by  iridectomy,  the  upjoer  section  iridectomy, 
of  the  ins  being  removed ;  nor  should  this  operation 
be  long  delayed  if  its  full  advantages  are  to  be  gained, 
because  it  is  by  lessening  the  amount  of  aqueous,  and 
thereby  diminishing  the  force  which  distends  the  cor- 
nea, that  iridectomy  proves  serviceable.  I  do  not 
assert  that  iridectomy  will  stop  the  progress  of  the 
affection,  but  in  its  early  stages  it  affords  us  the  best 
chance  we  have  of  checking  it,  especially  in  instances 
where  the  disease  is  making  rapid  progress. 

•  "'"^i'^^^T.^"  correct  the  derangement  of  vision,  occa-  Linear 
sioned  by  the  variation  of  the  refractive  power  of  the  P^P"^ 
cornea  in   different  sectional  planes,  Mr.  Bowman  iTsm'"^" 
recommends  that  the  pupil  should  be  converted  into  a  ' 
vertical  slit  in  the  following  way  :-A  broad  needle  is  Bownian's 
to  be  thrust  through  the  periphery  of  the  uijper  portion  Operation, 
of  the  cornea,  and  a  blunt  hook  having  been  passed 
through  the  opening  into  the  anterior  chamber,  a  fold 
of  the  ms  IS  to  be  seized,  about  a  third  of  its  distance 
from  the  penpheral  margin;  this  little  fold  of  iris  is 
then  to  be  drawn  through  the  wound  in  the  coruea,  and 
secured  by  a  fine  thread  of  silk,  so  as  to  prevent  it 
shpping  back  into  the  anterior  chamber  (vide  Fio-  31)  ■ 
the  pupil  IS  thus  elongated  in  the  upward  direction. 
The  wound  m  the  cornea  soon  heals,  and  retains  the 
ms  m  place,  and  we  may  then  proceed  to  repeat  the 
operation  on  the  lower  part;  in  this  way  we  convert 
the  pupil  into  a  vertical  slit,  and  not  haVing  divided 

'sLSoTl^?      ''''  ^^^^  to  the 

Yon  Graefe  recommends  the  foUowing  proceeding  in  v.  Graefe's 
cases  of  advancing  conical  cornea.    One%f  his  narrow-  Op^L^ 
bladed  cataract  knives  is  to  be  passed  into  the  middle 
layer  of  the  cornea,  at  the  apex  of  the  cone,  and  then 
passed  out  agam ;  so  that  a  smaU  superficia  flap  may 

and  turned  baJk,  the  flap  thuXmelbetng^^^^^^^^^^^^ 
base  with  a  pair  of  scissors.  If  the  coruea  shouM  bv 
chance  be  punc  ured.the  operation  must  be  put  off  fcJ 
a  few  days  until  the  wound  has  healed.  The  day  afteJ 
the  operation,  the  surface  from  which  the  flap  of^ornea 
has  been  removed  is  to  be  touched  with  a  pS  of 
dilute  nitrate  of  silver  (nitrate  of  silver  one  part 
nitrate  of  potash  two  parts),  at  first  veiy  llhSy  •  ^tht 
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proceeding  must  be  repeated  every  other  day  until  an 
ulcer  surrounded  by  a  halo  of  infiltration  is  produced, 
ihe  anterior  chamber  is  then  to  be  cautiously  opened 
through  the  base  of  the  ulcer  with  a  blunt  probe.  The 
perforation  is  repeated  daily  for  three  or  four  days, 
and  then  the  eye  is  bound  up,  and  the  ulcer  allowed  to 
heal.  The  result  is  the  tiattening  of  the  excessive 
curvature,  and  the  formation  of  a  leucoma  at  the  part 
of  the  cornea  most  affected.  It  may  be  necessary  to 
displace  the  pupil  subsequently  by  means  of  iridec- 
tomy.* 

Spherical,  Pellucid  Peotrusion  of  the  Coritea,  or 
Dropsy  of  the  Aqueous  chamber,  as  it  was  formerly 
called,  is  a  very  insidious  disease,  usually  following  an 
attack  of  acute  granular  conjunctivitis,  or  keratitis; 
the  toughness  of  the  fibrous  structure  of  the  cornea, 
and  therefore  its  power  of  resisting  the  intra-ocular 
pressure,  having  been  diminished  by  disease,  it  slowly 
yields  to  the  distending  force,  so  as  ultimately  to  bulge 
forward  to  a  greater  or  less  extent.  The  pathological 
condition  we  are  now  considering  differs  essentially 
from  conical  cornea  in  being  preceded  by  some  acute 
affection  of,  or  injury  to,  the  parts ;  sometimes  it  arises 
from  deep-seated  disease  which  has  produced  aug- 
mented intra-ocular  pressure,  and  at  the  same  time 
defective  innervation  of  the  cornea  by  involving  the 
ciliary  nerves.  In  some  rare  instances  it  appears  to 
be  a  congenital  affection  :  I  know  of  a  family  at  pre- 
sent, in  which  it  exists  to  a  most  distressing  extent, 
both  sons  and  daughters  bemg  equally  affected. 

In  most  cases  of  pellucid  protrusion  of  the  cornea, 
the  sclerotic  is  also  involved,  the  whole  front  of  the 
globe  bulging  forwards ;  the  breadth  as  well  as  the 
convexity  of  the  sweUing  is  thus  augmented  to  such  an 
extent,  that  it  is  often  impossible  for  the  lids  to  close 
over  it.  Ultimately  the  cornea  may  become  opaque,  and 
will  probably  be  destroyed  by  progressive  ulceration. 

In  the  early  stages  of  this  disease  the  functions  of 
the  iris  are  often  impaired ;  it  responds  but  slowly  to 
the  stimulus  of  light,  and  synechia  subsequently  forms 
between  it  and  the  lens.    The  patient  seldom  suffers 


*  "  The  Practitioner,"  vol.  ii.  p.  176.  Mr.  E.  B.  Carter  "  On 
Conical  Cornea,"  Lancet,  February  Gth,  1869. 
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from  pain  during  the  progress  of  this  aflFection ;  but  as 
the  cornea  becomes  more  prominent,  he  complains  of 
increasing  myopia,  and  experiences  a  sensation  of  dis-  Myopia, 
tension  in  the  orbit,  particularly  when  he  attempts  to 
rotate  the  eye  from  one  side  to  the  other,  the  enlarged 
globe  turning  with  diflficulty  in  its  socket. 

Treatment. — Cases  of  spherical  protrusion  of  the  Treatment. 
cornea  are  abnost  hopeless  ones.    In  the  early  stages  Most  un- 
of  the  disease,  we  may  endeavour  to  stay  its  j)rogress  ^atisfac- 
by  tonics  and  similar  means,  hoping  to  improve  the 
nutritive  powers  of  the  patient,  and  thus  stop  the  local 
degeneration  of  the  cornea  and  parts  around  it. 

Iridectomy  would  be  indicated  in  a  rapidly  advancing  iridectomy 
case ;  but  I  fear  it  would  be  attended  with  Little,  if  °^  p^'?- 
any,  permanent  advantage.    Eepeated  paracentesis  of 
the  cornea  has  been  recommended,  so  as  to  keep  the 
anterior  chamber  comparatively  empty,  and  thus  di- 
minish the  intra-ocular  pressure. 

If  we  perform  either  j)aracentesis  of  the  cornea,  or 
iridectomy,  in  instances  of  this  kind,  it  is  advisable  to 
draw  off"  the  aqueous  slowly,  so  as  to  allow  of  a  gradual  ^^'^w  off 
diminution  of  the  intra-ocular  pressure ;  otherwise,  siowT* 
the  bloodvessels  of  the  choroid,  being  most  probably 
diseased,  may  suddenly  give  way,  and  destructive 
hemorrhage  occur,  necessitating  the  excision  of  the 
globe._  By  drawing  off  the  aqueous  very  slowly,  we 
diminish  this  risk,  the  intra-ocular  circulation  adapting 
itself  by  degrees  to  the  gradually  diminishing  tension 
of  the  eyeball. 

Should  the  disease  have  advanced  so  far  as  to  in-  Abscission 
terfere  with  the  action  of  the  lids,  the  sight  of  the  eye 
being  destroyed,  it  will  be  better  to  remove  the  ante- 
rior half  of  the  globe  by  the  operation  of  abscission. 
This  will  be  the  more  desirable  if  the  other  eye  is  not 
affected  ;  we  may  thus  hope  to  save  the  sound  one 
from  injury  by  sympathetic  irritation. 

WOUNDS  AND  XNJTOIBS  OP  THE  CORNEA. 

Injuries  of  the  Cornea,  as  Mr.  Cooper*  remarks,  itr-iuRnrs 
"  present  themselves  of  every  size,  from  the  minute 
puncture  of  the  surgeon's  needle,  which  does  not  even 


*  W.  White  Cooper  on  "  Wounds  and  Injuries  of  tlie  Eve  " 


288 


DISEASES  OF  THE  CORNEA. 


Abiiasion. 


A  common 
accident. 


Very 
painful. 


Photo- 
phobia. 


Appearance 
of  the 
part. 


Quickly 
repaired  in 
health. 


May  Rni>- 
purate. 


Treatment. 


cause  the  escape  of  the  aqueous  humour,  to  cuts  and 
lacerations  the  most  extensive ;  but  there  is  no  punc- 
ture or  scratch,  however  sHght,  which  is  devoid  of  risk  ; 
and  no  wound,  within  certain  limits,  from  which  the 
eye  may  not  recover  under  favourable  circumstances. 
The  earlier  the  age  the  greater  are  the  restorative 
powers,  and  if  the  patient  is  healthy,  the  less  disposed 
is  the  eye  to  take  on  inflammation ;  even  in  advanced 
age,  the  recovery  from  operations  is  often  surprising." 

Abiiasion  of  the  Cornea  is  by  no  means  an  un- 
common accident ;  any  foreign  body,  striking  the  sur- 
face of  the  cornea,  may  scratch  off  a  portion  of  its 
epithelium.  This  occasionally  happens  to  people  with 
children  in  their  arms,  the  infant  clawing  at  its  nurse's 
face,  and  scratching  the  cornea  with  its  finger-nails. 
A  blow  from  the  lash  of  a  whip  is  another  common 
accident  of  this  kind ;  in  fact  the  causes  of  such  injuries 
are  innumerable. 

These  corneal  abrasions  are  often  followed  by  acute 
pain  in  the  eye,  and  sometimes,  in  neglected  cases,  by 
destructive  inflammation.  The  patient  usually  comes 
to  us  with  the  eye  firmly  closed,  suffering  from  con- 
siderable pain,  lachrymation,  and  photophobia,  and 
complaining  of  a  sensation  as  if  a  foreign  body  were 
lodged  in  the  eye. 

The  moment  the  lids  are  opened  a  gush  of  tears 
takes  place  from  the  eye,  and  the  palpebral  and  orbital 
portions  of  the  conjunctiva  will  be  found  more  cr  less 
congested.  If  the  cornea  be  examined  by  oblique 
light,  we  may  notice  that  the  abraded  portion  has  a 
glistening  appearance,  and  is  surrounded  by  a  slight 
ridge,  occasioned  by  the  free  margin  of  ej^ithelial  cells 
bordering  the  injured  part.  The  outhne  of  the  ex- 
coriation is  generally  very  iiTCgular,  and  its  size  will 
of  course  vary  according  to  the  extent  and  nature  of 
the  injury. 

A  simple  abrasion  of  the  cornea,  if  it  occurs  in  a 
healthy  person,  and  is  properly  treated,  generally  heals 
in  the  course  of  three  or  four  days  ;  the  epithefium  is 
re-formed,  and  the  parts  assume  their  normal  condi- 
tion. But  if  the  patient  be  out  of  health  at  the  time 
of  the  injury,  or  if  the  case  be  carelessly  treated, 
even  simple  abrasion  may  induce  very  troublesome 
keratitis,  leading  to  ulceration  or  abscess  of  the  cornea. 

Treatment. — In  a  case  of  abrasion  of  the  surface  of 
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the  cornea,  it  is  well  to  open  the  lids  carefully  and  drop 
some  olive  oil  into  the  eye,  then  smear  the  extract  of  Oil. 
belladonna  over  the  lids,  and  lastly  apply  a  pad  of  Bella- 
cotton-wool  and  a  bandage,  so  as  to  keep  the  parts  at  donna, 
rest  for  twenty-four  hours.    If  after  this  the  patient  Rest, 
continues  to  suffer  from  pain,  it  will  be  advisable  to 
drop  some  solution  of  atropine  into  the  eye,  and  order 
poppy-head  fomentations  to  be  employed  frequently, 
the  pad  and  bandage  being  applied  in  the  interim. 

After  an  accident  of  this  kind,  if  the  irritation  has 
run  on  to  inflammation  or  ulceration,  we  shall  have  to 
treat  the  case  upon  precisely  the  same  principles  as 
those  I  have  already  laid  down,  when  discussing  the 
subjects  of  keratitis  and  ulceration  of  the  cornea.  In 
abrasion  of  the  cornea  no  irritant  lotion  should  on  any 
account  be  used;  rest  is  the  chief  means  we  must 
employ,  and  if  this  be  attained,  in  most  cases  the 
epithelial  cells  will  very  soon  be  reproduced,  aud  the 
functions  of  the  eye  restored. 

_  poNTUsiONS  OP  THE  CoRNEA  resulting  from  direct  Contu- 
mjury  are  uncommon,  on  account  of  the  rapidity  with 
which  the  lids  close  and  prevent  the  direct  impact  of  a 
foreign  body  upon  the  eye.    Nevertheless,  cases  of  con- 
tusion of  the  cornea  do  occur,  and  in  old  and  sickly 
people  are  at  times  followed  by  rapidly- advancing  May  be 
destructive  changes  in  the  part,  independently  of  com-  followed 
phcations,  such  as  detachment  of  the  retina  or  choroid,  jLTtfon 
which  are  likely  to  take  place  under  the  same  circum- 
stances.    After  the  contusion,  the  cornea  rapidly 
assumes  a  hazy  appearance,  the  patient  suffering  great 
pam  m  the  eye,  and  the  conjunctiva  becomes  deeply 
congested;  in  unfavourable  cases,  these  changes  may 
run  on  mto  suppurative  keratitis,  in  spite  of  our  best 
eliorts  to  prevent  it ;  and  if  necrosis  of  the  cornea  com- 
mences under   these  circumstances,  it  will  almost 
certainly  terminate  in  the  entire  destruction  of  the  eye. 

The  cornea  itself  is  seldom  ruptured  from  a  blow, 
although  the  sclerotic  near  the  margin  of  the  cornea 
may  be  torn  open  by  direct  violence.* 

Penetrating  Wounds  op  the  Cornea,  provided  they  p.^ 
are  not  comphcated  with  prolapse  of  the  iris,  will,  if  thatins 

WoTTlfDS. 

*192*  Cooper  on  "Wounds  and  Injuries  of  the  Eye," 
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their  edges  fall  into  accurate  appoaition,  usually  heal 
very  rapidly.  On  the  other  hand,  wounds  with  jagged 
edges,  or  those  accompanied  with  loss  of  substance, 
heal  with  difficulty  ;  and  as  a  general  rule,  an  opaque 
cicatrix  remains  to  mark  their  position  on  the  cornea, 
and  materially  interferes  with  the  patient's  sight  if  it 
be  situated  in  the  axis  of  vision. 

The  complication  which  principally  interferes  with 
the  healing  of  wounds  of  the  cornea  is  a  prolapse  of  the 
iris,  preventing  the  apposition  of  the  edges  of  the 
wound,  and  of  course  involving  the  iris  to  a  greater  or 
less  extent  in  pathological  change.  Unfortunately,  in 
extensive  wounds  of  the  cornea,  it  is  almost  impossible 
to  thrust  back  the  iris  into  the  anterior  chamber,  and  to 
keep  it  there  ;  if  it  be  thus  replaced,  the  aqueous,  ac- 
cumulating, bursts  open  the  edges  of  the  wound,  and 
as  the  fluid  escapes,  the  elastic  vitreous  pushes  the  lens 
and  iris  forwards  against  the  cornea,  and  a  further 
prolapse  occurs. 

_  Treatment. — Theoretically  we  might  suppose,  that  to 
dilate  the  pupil  with  atropine,  or  to  contract  it  with 
the  Calabar  bean,  so  as  to  drag  the  iris  away  from  the 
wound  in  the  cornea,  would  be  a  rational  and  effective 
plan  of  treatment.  Unfortunately,  the  iris  wiU  not 
dilate  under  the  influence  of  mydriatics,  however 
powerful  they  may  be,  if  the  anterior  chamber  is  empty, 
and  the  iris  compressed  between  the  cornea  and  the 
lens.  Atropine,  therefore,  although  it  should  always 
be  employed,  is  not  often  of  much  use  in  extensive 
wounds  of  the  cornea ;  in  small  ones  it  may  be  useful, 
as  it  is  possible  that  the  pupil  may  then  be  made  to 
dilate,  and  the  edges  of  the  wound  falHng  into  appo- 
sition, the  aqueous  is  retained,  and  the  full  effects  of 
the  drug  may  then  be  induced,  drawing  and  keeping 
the  iris  away  from  the  rent  in  the  cornea. 

Let  us  suppose  that  a  portion  of  the  iris  protrudes 
between  the  edges  of  a  large  wound  of  the  cornea  :  if  the 
case  is  a  recent  one,  it  is  advisable  to  excise  the  pro- 
truding iris  with  a  pair  of  scissors,  and  then,  with  a 
spatula,  gently  to  disengage  any  of  its  fibrous  structure 
that  may  remain  entangled  in  the  edges  of  the  wound, 
so  as  to  enable  the  latter  to  fall  into  accurate  appo- 
sition. Atropine  must  then  be  instilled  into  the  eye, 
and  a  compress  and  bandage  carefully  adjusted  over 
the  closed  lids ;  in  this  way  we  may  hope  to  prevent 
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any  farther  prolapse.  In  old-standing  cases  it  is  use- 
less attempting  this  plan  of  treatment,  as  the  iris  will 
have  become  so  completely  united  to  the  cicatricial 
tissue  of  the  wound,  as  to  render  its  disengagement 
an  impossibility. 

In  instances,  however,  of  wounds  of  the  cornea  not  Apply  atro- 
comphcated  with  prolapse  of  the  iris,  a  solution  of  P">eand 
atropine  should  be  dropped  into  the  eye,  three  or  four 
times  a  day;  it  tends  to  soothe  the  irritation,  and,  to- 
gether with  a  carefully  appHed  pad  and  bandage,  keeps 
the  eye  at  perfect  rest— a  matter  of  the  greatest  im- 
portance in  cases  of  this  kind.  Should  there  be  pain 
or  irritation,  the  eye  may  be  well  fomented  with  a  de- 
coction of  poppy-heads;  and  one  or  two  full  doses  of 
opium  administered.  If,  in  spite  of  this,  the  pain  in 
the  e;^  continues,  a  few  leeches  applied  to  the  temple 
will  often  give  relief.  ^ 

In  all  cases,  rest,  both  of  body  and  mind,  is  verv  Rest  in  all 
necessary  for  the  injured  eye ;  and  in  simple  wounds  of  ca^es!" 
the  cornea,  when  combined  with  a  little  patience,  mav 
be  an  that  is  required.    Among  sensitive  subjects  we 
may  add  to  this  treatment  a  few  drops  of  Hq.  opii  sed 
and  infusion  of  bark,  to  be  taken  three  or  four  times 

In  severe  wounds  of  the  cornea,  whether  they  be  con-  Deeoer 
lusea  or  mcised,  we  should  always  be  prepared  to  find  complica- 
that  detachment  of  the  retina,  or  some  such  serious 
th^lje        '  deeper  structures  of 

.r.?o^^^  TT""^  ^  ^^'^^^        *-ece?ii  one,  in  small 

and  a  nodule  only  of  ins  protrudes  through  it,  we  may  'e«e^  ' 
be  able  to  return  it  into  the  anterior  chamber.*  Under  ''^'^'^'a 
these  circumstances  it  wiU  be  well  to  puncture  the  pro-  Lf" 
lapsed  iris  with  a  broad  needle ;  we  thereby  reheve  any 
shght  congestion  of  its  vessels,  and  allow  the  aqueous 
to  escape  from  behind  it-both  important  points  to  be 
attained;  atropine  must  then  be  applied  to  the  eye 
and  a  pad  and  bandage  carefully  adjusted.    We  may 
hope  that  Dy  these  means  the  wound  in  the  cornea  will 
heal,  and  the  ms  be  retained  in  its  normal  position 

h  or  the  reasons  already  stated,  we  cannot  expect  any 
success  from  this  proceeding  in  large  wounds  of  the 

*  W.  White  Cooper  on  "Injuries  of  the  Eye,"  p.  107 
U  2 


292 


DISEASES  OF  THE  CORNEA. 


Iridectomy 
proi'erable 
to  excision. 


FOKEIGK 

Bodies 


cause  much 
irritation. 


Easily  re- 
moved if 
superficial. 


Stains  may 
1)6  left. 


cornea,  where  a  considerable  extent  of  the  iris  is  pro- 
lapsed ;  and  even  if  we  excise  the  prolapsed  iris,  as 
above  directed,  there  is  always  a  risk  that  the  wound 
in  healing  will  retain  a  portion  of  the  iris  in  the  cica- 
tricial tissue,  which  may  be  the  means  of  setting  up 
sympathetic  irritation  in  the  sound  eye — a  disaster 
against  which  the  surgeon  can  hardly  be  too  much  on 
his  guard.  Probably  the  method  of  treatment  which, 
on  the  whole,  will  be  found  the  best  and  most  gene- 
rally applicable  in  these  cases,  is  to  perform  an  iridec- 
tomy, removing  all  the  protruded  portion  of  the  iris, 
and  thus  preventing  the  chance  of  a  further  prolapse, 
or  the  ill  consequences  arising  from  the  iris  becoming 
involved  in  the  cicatrix. 

FoBEiGN  Bodies  in  the  Coknea. — It  frequently  hap- 
pens that  particles  of  dust,  bits  of  coal,  straw,  and  such 
like  substances  find  their  way  into  the  eye,  and  becom- 
ino-  fixed  in  the  epithelial  layers  of  the  cornea,  excite 
considerable  irritation  and  pain,  intolerance  of  light, 
and  profuse  lachrymation.  There  is  generally  but  little 
difficulty  in  detecting  the  presence  of  a  foreign  body  on 
the  cornea,  especially  if  the  part  be  examined  by  the 
lateral  method  of  illumination ;  and  _  the  sooner  an 
offending  particle  is  removed  from  this  situation  the 
better,  for  the  patient,  by  constantly  rubbing  at  the 
lid,  is  apt  to  drive  it  deeper  into  the  cornea,  and  it  may 
then  give  rise  to  severe  inflammation  of  the  eye. 

When  consulted  in  cases  of  this  kind,  the  surgeon 
shotild  seat  his  patient  in  front  of  a  good  light,  and 
standing  behind  him,  with  the  aid  of  an  assistant,  he 
should  keep  the  eyelids  wide  open,  the  patient  being  at 
the  same  time  directed  to  look  steadily  forwards ;  with 
a  small  spud  or  cataract  needle  he  may  then  pick  the 
offending  particle  off  the  cornea.  If  it  happens  to  have 
been  a  little  bit  of  iron,  or  coal,  or  m  fact  any  sub- 
stance likely  to  stain  the  cornea,  although  the  particle 
is  detached,  the  discoloration  may  remain,  and  we 
should  not  attempt  its  removal;  it  will  wear  away  m 
the  course  of  a  few  days,  as  new  epithehal  cells  are 

°  It  often  happens,  in  cases  of  this  kind,  that  before 
we  see  the  patient,  the  foreign  substance  has  been 
lodged  in  the  eye  for  some  days,  and  bas  set  up  so 
much  irritation  and  spasm,  thai.it  is  utterly  impossible 
for  the  patient  to  hold  his  eye  steady  for  an  mstant, 
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in  order  that  the  surgeon  may  remove  it.  Under  these 
circumstances,  administer  chloroform,  and  the  opera- 
tion may  then  be  completed  without  any  difficulty. 
After  the  removal  of  the  particle  from  the  cornea,  a  -^ppiy  oil. 
few  drops  of  castor-oil  may  be  dropped  into  the  eye,  bandage, 
and  the  hds  kept  closed  for  twenty-four  hours  with  a 
pad  and  bandage. 

Cases  of  Impaction. — The  foreign  body  may,  however,  if  deep, 
strike  the  cornea  with  sufficient  force  to  be  driven  i^ay  escape 
deeply  into  the  laminated  tissue,  and  it  then  gives  rise  uon"^^"'^^" 
to  the  most  severe  irritation,  and  it  may  be,  inflam- 
mation of  the  eye.    The  hyper-action  thus  induced 
may  become  locaHzed  around  the  offending  particle, 
and  suppuration  taking  place,  it  is  gradually  loosened 
from  its  position  by  the  disintegration  of  the  sur- 
rounding tissue,  and  so  cast  out  of  the  eye.   An  ulcer 
thus  formed  usually  heals  up  tolerably  quickly,  a  small 
nebulous  spot  alone  remaining  to  indicate  the  position 
the  foreign  body  occupied. 

In  other  cases  no  such  localization  of  the  inflam-  or  cause  an 
mation  occurs  around  the  offending  particle,  but 

abscess. 

spreading  from  the  seat  of  injury,  it  gradually  in- 
volves the  whole  cornea,  and  ultimately  the  deeper 
tissues  of  the  eye,  terminating  in  general  inflammation 
of  the  globe. 

When  called  to  attend  a  case  where  a  foreign  body  Eemove  at 
has  become  impacted  in  the  cornea,  our  first  duty  is 
obviously  to  remove  it  as  soon  as  possible.    If  the  eye 
IS  painful  and  irritable,  it  wiU  be  advisable  to  ad- 
minister chloroform;  and  the  point  of  a  cataract 
needle,  or  spatula,  being  inserted  beneath  the  foreign 
body,  it  is  to  be  lifted  from  its  bed.    It  is  surprising 
how  firmly  particles  of  iron  or  dust  may  become  Often 
wedged  into  the  laminated  tissue,  and  without  the  aid  ^'^"^^ 
of  chloroform,  it  often  requires  the  greatest  patience 
on  the  part  of  both  surgeon  and  patient  to  dislodge 
them.   After  removal,  the  eyelids  must  be  kept  closed 
for  a  day  or  two  with  a  pad  and  bandage. 

If  the  foreign  body  has  given  rise  to  abscess  or  sup- 
puration of  the  cornea,  the  case  must  be  treated  upon 
the  prmciples  already  laid  down  with  reference  to  these 
affections  (p.  256). 

It  does  not  often  happen  that  foreign  bodies  become  Seldom 
encysted  m  the  cornea,  but  occasionally  we  meet  with  become 
instances  of  the  kind.    Thus,  a  grain  of  gunpowder  or 
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some  such  substance,  becomes  imbedded  in  the  cornea, 
and  probably  gives  rise  to  some  slight  irritation  in  the 
first  instance  ;  this  gradually  subsides,  and  the  particle 
remains  encysted,  causing  no  further  inconvenience. 
Under  these  circumstances  it  would  hardly  be  wise  to 
attempt  its  removal;  but  these  are  exceptional  cases, 
and  by  no  means  invalidate  the  general  rule,  that  a 
foreign  body  should  be  extracted  from  the  cornea  as 
soon  as  possible. 

Gases  of  Perforation— We  sometimes  meet  with  in- 
stances in  which  a  chip  of  steel,  or  other  hard  substance, 
has  been  driven  against  the  cornea  with  sufficient  force 
to  perforate  it,  its  inner  extremity  wounding,  perhaps, 
the  ins  and_  lens.  It  is  upon  a  consideration  of  the 
size  and  position  of  the  particle,  and  the  complications 
to  which  it  may  give  rise,  that  our  prognosis  and  treat- 
ment must  be  based.  If  the  foreign  body  is  a  large 
one,  it  follows  as  a  general  rule,  that  it  will  excite 
much  more  irritation  and  inflammation  in  the  eye  than 
a  smaller  one  would  do.  So  again  with  regard  to  its 
position — if  in  the  axis  of  vision  it  will  almost  certainly 
mjure  the  cornea,  to  such  an  extent  as  to  interfere  with 
the  subsequent  perfection  of  vision. 

So  far  the  features  of  such  a  case  are  sufficiently 
obvious;  but  it  requires  a  certain  amount  of  expe- 
rience, and  a  careful  study  of  the  parts,  to  determine  if 
a  foreign  body,  which  has  perforated  the  cornea  towards 
its  circumference,  has  wounded  the  iris  or  lens.  In 
most  cases  where  the  cornea  is  thus  transfixed,  the 
aqueous  escapes,  and  the  iris  and  lens  are  thrust 
against  the  inner  extremity  of  the  foreign  body,  and 
thus  placed  in  imminent  peril, 

_  The  intense  pain,  intolerance  of  light,  and  lachryma- 
tion  to  which  these  more  serious  injuries  of  the  cornea 
give  rise,  render  it  necessary  to  administer  chloroform 
before  making  our  examination,  in  order  that  we  may 
be  enabled  to  inspect  the  parts  thoroughly,  as  well  as 
to  assist  us  in  removing  the  foreign  body.  The  lids 
having  been  separated  with  a  spring  speculum,  we 
must  examine  the  seat  of  the  injury  by  transmitted 
light ;  the  position  and  relations  of  the  foreign  body  are 
thus  to  be  carefully  stiidied.  If  the  iris  is  in  its  normal 
position,  being  well  away  from  the  cornea,  it  indicates 
the  fact  that  the  aqueous  humour  still  fills  the  anterior 
chamber,  and  that  the  inner  extremity  of  the  foreign 
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body,  unless  it  be  of  some  considerable  length,  may  not 
have  wounded  the  iris  or  lens.  Under  these  circumstances 
the  case  will  be  a  comparatively  simple  one,  provided 
no  deep-seated  inflammation  of  the  eye  has  been  ex- 
cited. On  the  other  hand,  we  may  discover  or  suspect, 
from  the  escape  of  aqueous  or  the  depth  of  the  pene- 
tration, that  the  iris  or  lens  has  been  wounded.  If  the 
iris  has  suffered,  the  case,  in  all  probability,  will  be 
complicated  by  iritis  ;  and  if  the  capsule  of  the  lens 
has  been  injured,  a  traumatic  cataract  wUl  add  still 
further  to  the  dafi&culties  we  shall  have  to  contend 
with. 

Supposing,  however,  that  both  the  iris  and  lens  have 
escaped  injury ;  having  the  patient  stiU  under  the  in-  if  simple, 
fluence  of  chloroform,  and  the  stop  speculum  adjusted,  remove 
we  may  generally  lay  hold  of  the  foreign  body  with  a  Mps/*"^" 
pair  of  forceps,  and  remove  it  from  the  eye  without 
difficulty. 

But  if  from  the  action  of  the  eyelids,  or  the  patient's 
endeavours  to  rub  the  substance  out  of  the  eye,  he  has 
driven  its  outer  extremity  inwards,  and  flush  with  the 
cornea,  or  it  may  be  deeply  into  its  laminated  tissue, 
it  will  then  be  impossible  to  take  hold  of  it  with  a  pair 
of  forceps,  and  any  forcible  attempts  to  do  so  would 
probably  drive  it  completely  into  the  anterior  chamber. 
It  is  advisable,  under  these  circumstances,  to  pass  a  If  deep, 
broad  needle  through  the  margin  of  the  cornea,  the  employ  a 
flat  blade  of  the  instrument  being  inserted  beneath  the  '^^^*"^* 
inner  extremity  of  the  foreign  body;  the  latter  may 
thus  be  pushed  outwards,  tfll  its  projecting  end  can 
be  seized  with  a.  pair  of  forceps,  and  removed  from 
the  eye. 

A  solution  of  atropine  «hould  subsequently  be  Atropine, 
dropped  into  the  eye,  three  or  four  times  a  day,  so  as, 
if  possible,  to  keep  the  iris  away  from  the  wound  in 
the  cornea,  and  a  pad  and  bandage  should  be  carefully  Pad  and 
appUed.    If  the  eye  is  much  inflamed,  cold  compresses  bandage, 
may  with  advantage  be  used,  and  opium  must  be  ad- 
ministered internally,  so  as  to  aUay  the  irritation  in  the 
part.    Leeches  will  be  necessary,  and  other  antiphlo- 
gistic treatment,  if  the  inflammation  runs  high. 

If  on  examining  the  eye,  we  find  the  foreign  body 
has  wounded  the  iris  or  lens,  but  can  still  be  withdrawn 
from  the  cornea,  we  shall,  of  course,  lose  no  time  in 
removing  it;  but  if  it  has  fairly  passed  through  the 
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cornea,  and  fallen  down  into  the  lower  part  of  the 
If  in  anterior  anterior  chamber,  or  is  seen  sticking  in  the  iris  or  lens, 
£  ofher  ^°  longer  hope  to  seize  it  with  the  forceps ;' 

means, 

having  once  passed  through  the  cornea  the  elastic 
lamina  closes  over  it,  and  defeats  all  our  attempts  to 
get  at  it  in  this  way,  and  a  diflferent  method  must  be 
employed.  The  management  of  these  cases  will  be 
found  described  under  the  head  of  wounds  of  the  iris 
and  lens,  the  corneal  injury  being  a  matter  of  very 
secondary  importance. 


Abcus 
Sbitilis. 


Appearance 
of. 


Progress. 


Due  to 
fatty  dege- 
neration, 


_  Senile  Degeneration  of  the  Coknea. — This  condi- 
tion of  the  cornea  is  characterized  by  the  presence  of 
the  arcus  senilis  or  white  margin,  which  Mr.  Canton 
describes  as  follows.  "The  arcus  senilis,  if  closely 
examined,  will  be  found  to  be  composed  of  two  parts, 
the  outer  having  a  greyish  white,  or  dusky  tint,  the 
inner  one  being  mUky  in  coloui-.  These  are  separated 
from  each  other  by  a  clear,  unaffected  line  of  cornea, 
and  through  this  the  iris  can  be  distinctly  seen."* 

This  alteration  in  the  margin  of  the  cornea  usually 
commences  in  its  upper  section,  and  in  both  eyes  at  the 
same  time ;  subsequently  the  lower  portion  is  similarly 
affected,  so  that  the  eye  then  presents  two  white 
crescents,  an  upper  and  a  lower  one ;  they  gradually 
advance,  and  ultimately  coalesce,  and  the  cornea  is  then 
surrounded  by  a  whitish  band  as  above  described.  This 
band  usually  extends  only  a  short  distance  from  the 
margin  of  the  cornea,  but  in  some  instances  it  en- 
croaches on  the  more  central  parts,  and  may  involve  a 
very  considerable  portion  of  the  cornea,  but  such  cases 
are  rare. 

This  formation  is  not  to  be  confounded  with  the  grey 
line  which  corresponds  to  the  border  of  the  sclerotic, 
where  it  is  bevelled  off  to  overlap  the  cornea ;  the  true 
arcus  senilis  presents  precisely  the  appearances  de- 
scribed by  Mr.  Canton,  and  depends  upon  fatty  de- 
generation of  the  cornea,  its  transparent  structure 
being  converted  into  a  semi-opaque  band,  of  the  extent 
and  configuration  depicted  in  Fig.  27. 


*  E.  Canton  on  "  The  Arcus  Senilis,  or  Fatty  Degeneration 
of  the  Cornea,"  p.  6. 
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Fig.  27. 


As  a  general  rule,  the  arcus  does  not  appear  before 
a  man  lias  reached  the  age  of  forty-five  or  fifty,  but  it 
may  come  on  in  younger 
people;  when  it  does  so,  it 
may  be  taken  as  an  indica- 
tion of  a  constitutional  ten- 
dency to  fatty  degeneration 
of  the  tissues,  unless  it  can 
be  traced  to  some  afiiection 
of  the  choroid,  which  by  in- 
volving the  ciliary  nerves  has 
interfered  with  the  innerva- 
tion and  nutrition  of  the 
cornea.  There  can  be  no 
doubt  that  the  arcus  senilis 

IS  hereditary;  that  is,  the  gouty  or  other  diathesis 
upon  which  it  depends  passes  from  parent  to  child, 
and  with  it  the  tendency  to  early  fatty  degeneration 
of  the  cornea,  the  muscular  tissue  of  the  heart,  and 
other  organs  of  the  body. 

If  it  depends  on  disease  of  the  choroid,  either  im- 
peding the  circulation  through  the  long  ciliary  arteries, 
or  affecting  the  nerves  supplying  the  cornea,  we  shall 
have  evidence  of  the  existence  of  deep-seated  disease  of 
the  eye,  in  impairment  of  vision  and  other  symptoms, 
which  will  lead  us  at  once  to  a  correct  conclusion  as  to 
the  nature  of  the  disease. 

I  am  not  aware  of  a  single  instance  in  which  this 
disease  has  advanced  so  far  towards  the  centre  of  the 
cornea  as  to  interfere  with  the  perfection  of  vision  ;  any 
further  description  of  it  would,  therefore,  hardly  form 
a  fittmg  subject  for  this  work. 

I  cannot  say  that  in  operating  for  cataract,  the 
presence  of  an  arcus  senilis  influences  me  in  the  selec- 
tion of  one  or  other  of  the  various  modes  of  removing 
the  lens ;  I  have  frequently  performed  the  flap  extrac- 
tion with  the  most  favourable  results,  although  an 
extensive  arcus  senilis  has  been  present. 

Treatment.— 1  need  hardly  say,  that  local  applica- 
tions  are  utterly  powerless  to  remove  this  fatty  degene- 
ration of  the  cornea ;  we  may,  however,  often  stay  its 
progress  in  young  people,  by  a  judicious  general  treat- 
ment, and  a  steady  course  of  iron,  strictly  prohibiting 
the  individual  from  indulging  in  any  of  the  debilitatini 
practices  which  the  young  and  inexperienced  are  too 
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apt  to  give  way  to,  and  the  effects  of  which  become 
apparent  m  premature  old  age.  Instances  have  been 
recorded  of  an  extensive  arcus  seniHs  disappearing 
under  a  course  of  treatment  calculated  to  increase  the 
vigour  of  mmd  and  body,  among  those  whose  constitu- 
tions have  been  impaired  from  over-work,  Hl-health 
and  other  depressing  influences.  These  being  removed! 
the  nutritive  functions  are  re-established  and  healthy 
tissue  formed,  m  place  of  a  degenerate  fatty  material, 
which  IS  the  immediate  cause  of  the  arcus  senilis, 
whether  arising  from  mal- assimilation  or  senile  de- 
generation. 


CHAPTEE  IX. 


DISEASES  OP  THE  IRIS. 

Eypercemia— Plastic,  serous,  parenchymatous  Iritis — 
Treatment— Gorehjsis  in  Synechia — Traumatic  Iri- 
tis— Wounds  of  the  iris — Detachment — Tumours — 
Mydriasis  —  Myosis  —  Tremulous  iris  —  Hippus  — 
Artificial  pupil — Excision  of  Iris — Iridesis — Iri- 
dectomy]-'Changes  in  the  aqueous— Foreign  bodies 
in  the  anterior  chamber — Irido- choroiditis. 


HrPEK^MIA  iLND  INFLAMMATION. 


In  commencing  the  consideration  of  the  diseases  of 
the  ms,  it  may  be  well  briefly  to  recall  the  different 
elements  of  its  healthy  structure,  which  may  severally 
become  the  subjects  of  pathological  change. 

The  colour  of  the  iris,  depending  as  it  does  upon  the  Colour  of 
amount  and  tint  of  the  particles  contained  in  its  pig-  healthy  iris, 
ment  cells,  naturally  varies  in  different  individuals. 
As  a  general  rule,  the  irides  are  of  the  same  colour,  but 
we  occasionally  meet  with  instances  of  a  congenital 
difference  m  this  respect,  although  they  may  be  other- 
wise perfectly  healthy. 

Whatever  the  colour  of  the  healthy  iris,  it  has  a  its  texture, 
bnliiant,  shining,  hbrous  aspect,  and  any  alterations  in 
Its  textural  character  are  symptomatic  of  disease, 
although  the  change  may  be  so  slight,  that  it  can  only 
be  appreciated  by  comparing  the  diseased  with  the 
healthy  eye. 

The  state  of  the  pupil,  again,  is  an  important  element  Form  and 
tor  consideration  m  diseases  of  the  iris  and  deeper  mobility  of 
structures.    In  the  healthy  eye  the  surfaces  of  the  iris  ^^p"" 
and  Its  pupillary  margin  are  quite  free  in  the  aqueous 
humour ;  the  pupil  has  a  circular  form  and  a  wide 
range  of  motion,  quickly  responding  to  every  change  in 
the  degree  of  Summation ;  but  it  frequently  happens 
that,  trom  mflammatory  or  other  causes,  adhesions 
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form  among  the  fibres  of  the  iris,  or  between  it  and  the 
capsule  of  the  lens.  Under  these  circumstances  the 
action  of  its  contractile  elements  is  mechanically  im- 
peded, the  mobility  of  the  pupil  impaired,  and  its  cir- 
cular form  distorted. 

But  defective  action  of  the  pupil  may  arise  from 
faulty_  innervation.  Thus,  aflEections  of  the  choroid 
involving  the  long  ciliary  nerves,  will  also  influence  the 
sensibility  of  the  iris.  Alterations,  therefore,  in  the 
activity  of  the  pupil,  are  not  necessarily  pathogno- 
monic of  disease  of  the  fibrous  structures  of  the  iris,  for 
they  may  depend  upon  more  remote  influences,  into 
which  it  would  be  foreign  to  my  purpose  to  inquire 
more  particularly  at  present. 

HYPEKiEMiA  OF  THE  Ikis  is  the  first  departure  from 
the  healthy  state  which  requires  our  attention  when 
occupied  with  the  pathology  of  the  iris;  not  that  it  often 
occurs  in  an  uncomplicated  form,  as  an  independent 
affection,  although  this  may  sometimes  happen,  but  it 
is  a  sufficiently  constant  feature  of  several  maladies 
to  deserve  special  consideration.  Thus,  it  is  occasio- 
nally met  with  as  a  result  of  injuries  or  wounds  in- 
volving the  cornea ;  but  it  is  more  often  seen  in  the 
early  stages  of  iritis  or  congestion  of  the  choroid ;  and 
is  not  unfrequently  described  as  chronic  iritis. 

Symptoms. — This  condition  of  hyperemia,  from 
whatever  cause  it  arises,  is  always  characterized  by  the 
appearance  of  a  rosy  zone  of  finely  injected  vessels,  at 
the  junction  of  the  cornea  and  sclerotic ;  the  extent  and 
depth  of  coloration  of  this  zone  vary  with  the  progress 
of  the  disease.  It  is  important  to  notice  that  in  these 
cases  the  cornea  remains  perfectly  transparent,  so  that 
there  can  be  no  mistaking  this  sclerotic  zone  of  small 
parallel  vessels,  in  hyperasmia  of  the  iris,  for  a  symp- 
tom of  keratitis. 

On  examining  the  iris  by  transmitted  light,  we  shaU 
be  able  distinctly  to  trace  the  distended  vessels  coursing 
over  its  surface.  The  fibrous  elements  of  the  iris  re- 
main, as  a  rule,  unaltered  in  colour.  In  some  few  in- 
stances, however,  after  long-continued  hypereemia, 
changes  take  place  in  its  pigment-cells,  similar  to 
those  noticed  under  analogous  circumstances  in  the 
choroid :  they  become  of  a  darker  colour  and  shrink 
up.    These  alterations  usually  commence  at  the  mar- 
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gin  of  the  pupil,  in  the  uvea  covering  the  contractile 
fibres  of  the  iris,  which  then  present  an  uneven  and 
spotted  appearance,  small  dark  excrescences  projecting 
from  them  into  the  pupil.  The  pupil  responds  but  Pupil 
slowly  to  the  stimulus  of  light  or  to  weak  mydriatics ;  sluggish, 
but  even  after  long-continued  hyperajmia,  the  contrac- 
tile elements  of  the  iris  seldom  become  disorganized ; 
and  no  sooner  does  the  congestion  subside,  than  it 
again  actively  performs  its  functions. 

The  patient  seldom  complains  of  pain  in  the  eye,  but  Vision  dim 
of  more  or  less  dimness  of  vision,  which  is  most  marked  '^^[^^ 
after  sunset.  This  symptom  of  hypereemia  of  the  iris 
depends  on  the  impairment  of  its  functions,  caused 
by  the  pressure  of  its  congested  vessels  on  the  con- 
tractile and  nervous  elements  of  the  iris,  the  conse- 
quence of  which  is,  that  the  pupil  fails  to  dilate  after 
nightfall,  thus  preventing  a  sufficiency  of  light  to  pro- 
duce distinct  vision  from  reaching  the  retina.  During 
the  day  the  patient  sees  tolerably  well,  for  these  cases 
of  hyperemia  difier  from  iritis,  in  that  there  is  no  tur- 
bidity of  the  aqueous. 

Congestion  of  the  iris  is  so  frequently  associated 
with,  or  merges  into  iritis,  that  I  shall  describe  the 
treatment  to  be  adopted  in  this  form  of  disease  when 
considering  that  of  inflammation  of  the  iris. 


Iritis,  OK  Inflammation  op  the  Iris.— I  propose  fol-  ibuis 
lowing  M.  Wecker's  nomenclature,  and  describing  iritis 
under  three  heads  :  first,  the  simple  or  plastic  iritis  • 
secondly,  the  serous  ;  and  lastly,  the  parenchymatous 
or  suppurative  iritis.*    Inflammation  of  the  iris  is  ^y™Pto"is 
accompanied  by  certain  symptoms  common  to  all  forms  Xforms*° 
ol  tlie  disease,  and  which  it  will  be  convenient  to  de- 


"  Maladies  des  Teux,"  vol.  i.  p.  354.  •  I  have  adopted  this 
nomenclature,  because  It  seems  to  me,  on  pathological  grounds 
to  be  sounder  than  that  employed  by  most  Enghsh  sSns' 
such  as  rheumatic  intis,  syphilitic,  and  so  on.  But  beyond  tWs' 
the  nomenclature  is  that  of  M.  Wecker,  Von  Graefe  anri  +k  ' 
leadmg  Continental  authorities;  and  it  'seems  to  me' very  5e 
sirable  to  promote  as  much  unanimity  as  possible  in  the  nrofeq 
sion  on  these  matters.  Lastly,  so  far  from  sacrificing  STple: 
or  views  which  I  deem  to  be  important,  I  feel  that  my^uS 
^s  simplified  and  best  explained  by  the  arrangement  here  eS- 
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scribe  first  of  all  under  distinct  headings,  so  as  to  save 
the  necessity  for  recapitulation  when  giving  the  cha- 
racteristic features  of  each  variety. 

Pain  in  the  affected  eye  is  a  constant  symptom  of 
iritis,  but  varies  considerably  in  degree  in  diflferent 
cases.  In  many  instances  the  patient  complains  of 
only  slight  uneasiness,  extending  from  the  eye  over  the 
corresponding  side  of  the  forehead,  whereas  in  others 
the  pain  is  excruciating,  and  of  a  throbbing,  lancinating 
character,  involving  not  only  the  affected  eye,  but  the 
side  of  the  head  and  face.  Under  any  circumstances 
the  pain  is  intermittent,  usually  increasing  towards 
evening,  and  gradually  growing  worse  as  the  night 
advances.  In  other  cases,  in  which  the  iris  is  not 
much  swollen,  nor  the  intra-ocuiar  pressure  greatly 
increased,  the  patient  will  hardly  notice  this  symptom, 
unless  special  inquiries  are  made  respecting  it ;  it  is 
always,  however,  increased  when  pressure  is  made  on 
the  eyeball. 

Sclerotic  Zone. — Arosy  zone  of  parallel,  congested,  sub- 
conjunctival vessels  invariably  surrounds  the  junction 
of  the  cornea  and  sclerotic  in  this  disease;  hyperemia  of 
the  iris  must  in  fact  exist  in  instances  of  iritis,  and 
consequently  congestion  of  this  subconjunctival  zone 
of  vessels,  since  they  anastomose  with  those  of  the 
iris  and  choroid.  The  amount  of  the  subconjunctival 
congestion  will  of  course  vary  with  the  severity  and 
stage  of  the  inflammation,  and  in  some  cases  may  be 
concealed  to  a  great  extent  by  the  injected  and  chemosed 
conjunctiva.  Ultimately,  as  the  iritis  passes  off,  and 
the  balance  of  the  circulation  is  restored,  the  zone  of 
vessels  gradually  disappears,  and  the  sclerotic  assumes 
its  normal  apj)earance. 

Dimness  of  sight  is  another  marked  symptom  of 
iritis;  it  depends  in  the  first  instance  upon  turbidity 
of  the  aqueous,  more  than  on  alterations  in  the  iris. 
Another  cause  of  the  haziness  of  vision  consists  in 
the  changes  which  take  place  in  the  epithelium  of  the 
posterior  elastic  lamina  of  the  cornea,  and  which  are 
best  detected  by  the  lateral  method  of  examination. 
These  cells  often  present  a  hazy  appearance,  similar  to 
that  of  the  anterior  layers  of  the  cornea  m  keratitis. 
In  instances  of  this  kind,  flakes  of  degenerated  and 
detached  epithelium  may  by  means  of  transmitted 
liffht  sometimes  be  seen  floating  about  ui  the  aqueous. 
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In  tlie  further  progress  of  iritis,  bands  of  adhesion 
form  between  the  iris  and  the  capsule  of  the  lens, 
giving  rise  to  the  condition  known  as  synechia.  In 
this  way  the  pupil  is  sometimes  closed,  the  sight  being 
then  completely  destroyed.  If  the  sight  is  much 
aftected  and  the  pupil  is  not  closed,  we  may  with 
reason  suspect  that  the  ciliary  body  and  vitreous  have 
become  involved ;  but  in  instances  of  this  description 
there  is  usuaUy  marked  tenderness  on  pressui-e  heias 
made  over  the  region  of  the  ciliary  body. 

Ghanges  in  the  Colour  and  Texture  of  the  Iris  are  Chimgeof 
noticeable  m  all  cases  of  iritis ;  a  blue  or  gi-ey  iris 
becoming  more  or  less  greenish,  a  green  ii-is  yeUowish 
green,  and  a  dark  brown  iris  of  a  reddish  hue.  Its 
briHiant  fibrous  aspect  is  also  destroyed,  being  ex- 
changed for  a  confused  and  muddy  appearance.  These 
alterations  are  rendered  more  apparent  by  comparing 
the  diseased  with  the  healthy  eye  (provided  only  onl 
eye  is  affected);  but  under  any  circumstances,  the 
change  in  the  colour  and  brilliancy  of  the  ii-is  is  un- 
nustakeable  in  all  instances  of  inflammation,  and  is 
due  partly  to  alteration  in  its  fibrous  structure,  partly 
to  turbidity  of  the  aqueous  humour 

Alteration  in  the  Mobility  and  Form  of  thePupiL-  PupU 
ihe  congested  state  of  the  vessels,  together  with  the  ^'^'^sk^^^' 
serous  effusion  that  occurs  in  the  early  stages  of  in- 
flammation of  the  ins,  necessarily  impair  the  f  auctions 
of  Its  contractile  elements,  and  consequently  its  mobi- 
hty;  hence  a  defective  response  of  the  iris  to  the 
'*^p''^'q°^^S^*  ^  early  symptom  of  iritis.  (See 
p.  ^2.)    Subsequently,  as  adhesions  form  between  the 

the  former,  but,  when  under  the  influence  of  atropine 

the  pupil  assumes  an  irregular  figui-e  or  it  ttipvTp 

IS  unable  to  dilate  at  all,  t.eing  c?SpieteV  cS  bv  o  ■  , 

organized  bands  of  neo-plastic  tissue.^  SrLtheconJ  "0^"''" 

mencement,  therefore,  and  throughout  the  course  of 

an  attack  of  inflammation,  the  iris  responds  but 

myffi^"P"'^^'^^^°  the  stimulus  of^ighTor  to 

SO^frcaZtTvl^^?^''T>f  symptoms  intolerance 

^li- 1^  1  ^  ,  ^"-^^  'r^^^^'  that  they  may  be 
considered  as  being  common  to  all  its  form  In 
chrenic- or  sub-acute  cases,  they  may  be  hardly  notice^ 
able,  whereas  m  the  active  stages  of  the  more  ac^^to 
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forms  of  the  disease,  the  patient  complains  bitterly  of 
the  exacerbation  of  pain  which  he  experiences  the 
instant  he  approaches  the  light,  and  is  perpetually 
engaged  in  wiping  away  the  tears  that  flow  down  over 
his  cheek. 

Congestion  of  the  conjunctiva  is  always  present  to 
some  extent  in  iritis,  and  in  many  instances  its  vessels 
are  so  deeply  injected,  that  it  is  well  nigh  impossible 
to  distinguish  the  sclerotic  zone  surrounding  the 
cornea.  In.  these  cases,  if  the  posterior  layers  of  the 
cornea  are  also  afi'ected,  the  condition  of  the  iris, 
which  is  the  real  centre  of  disease,  is  apt  to  be  over- 
looked. Any  doubts  that  may  exist  as  to  the  nature 
of  the  aiFection  may  be  at  once  cleared  up  by  ap- 
plying a  few  drops  of  solution  of  atropine  to  the  eye ; 
the  irregular  way  in  which  the  pupil  dilates,  and 
which  is  very  characteristic  of  iritis,  will  then  be 
apparent. 

Increased  Tension  of  the  eyeball  is  always  present 
in  the  serous  form  of  iritis,  and  is  one  of  the  chief 
causes  of  the  pain  from  which  many  patients  sufier ;  for 
no  sooner  is  the  intra-ocular  pressure  removed  by  punc- 
turing the  cornea,  and  allovdng  the  aqueous  to  escape, 
than  the  patient  experiences  instantaneous  reHef. 

Constitutional  Si/mpfoms.— Complications  of  this 
kind  are  sometimes  met  with  in  cases  of  iritis,  the 
patient  complaining  of  feverishness,  and  it  may  be  of 
troublesome  vomiting,  the  result  of  sympathetiu  irri- 
tation. Many  instances  of  iritis,  however,  run  their 
course  without  the  manifestation  of  any  such  symp- 
toms, and  under  any  cii'cumstances  they  are  of  trivial 
importance  in  comparison  with  the  state  of  the  eye. 

Simple  or  Plastic  Ikitis.— (Fig.  2,  Plate  ITT.)— 
Inflammation  in  the  iris  is  marked  by  new  foi-mation ; 
proliferation  commences  in  the  connective  tissue  cells 
of  the  stroma,  and  this  increased  cell  formation.together 
with  that  arising  from  bioplasts  and  other  elements 
from  the  blood,  cause  the  iris  to  swell;  this  swelhng 
of  the  iris  is  increased  by  serous  efiiision  mto  its  tissue. 
The  characteristic  feature  of  simple  or  plastic  mtis  is 
that  the  neo-plastic  elements  thus  produced,  both  on 
the  surface  and  in  the  substance  of  the  ms,  tend  to 
become  developed  into  a  kind  of  pseudo-membrane  ; 
bands  of  adhesion  are  thus  formed  between  the  ins 
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and  capsule  of  the  lens  (synechia),  and  in  the  con- 
tractile tissue  of  the  iris  itself. 

Plastic  iritis  is  frequently  met  with  among  persons 
suffering  from  rheumatism,  and  consequently  it  has 
often  been  descnbed  as  rheumatic  iritis ;  this  inference 
however,  is  hardly  correct,  and  is  likely  to  lead  to  errors 
m  practice;  foruothiug  is  more  common  than  to  meet  Not  limited 
witn  instances  of  this  affection  occurring  amono-  indi-  to  rheu- 
yiduals  who  are  perfectly  free  from  rheumatism.    In  ZtZ, 
the  case  of  lepers,  for  instance,  plastic  iritis  is  of  ^ 
common  occurrence,  and  also  as  a  result  of  wounds  or 
injuries  of  the  eye. 

Under  very  favourable  circumstances,  this  form  of 
disease  may  run  its  course  in  from  ten  to  fifteen  days 
and  then  gradually  disappear.    Instances  of  this  kind 
are,  however,  exceptional,  unless  the  patient  has  been 
brought  under  treatment  at  an  early  stage  of  the  affec- 
tion,   ihe  majority  of  cases  of  plastic  iritis,  if  left  to  svnp.i,,-. 
nature,  terminate  m  synechia;  slight  adhesions  form  and  Its 
in  the  first  instance  between  the  pupiUai-y  margin  of  the 
iris  and  the  lens,  which,  however,  are  sufficient  to  tie 
the  ms  firmly  down  to  the  capsule  at  one  or  more  points. 
Every  time  that  the  pupil  dilates  or  contracts^ these 
tags  of  adhesion  pull  on  the  iris,  thus  keeping  up  a 
constant  state  of  imtation  and  disturbance  in  thi  part 
which  ultimately  induces  a  fresh  attack  of  infiamma- 
tion:  more  extensive  adhesions  then  form,  until  after 
repeated  attacks  of  this  kind,  the  iris  becomes  firmly 

taZ  nfr''-  ^^^^^,!f^«-  Degenerative  changes  theJ 
take  place  m  its  fibrous  structure,  which  ultimately 

oc'runt^J^''-  U-f-t-ately,  the  mischief  thS  Mroph,  or 
occurs  under  these  circumstances  does  not  stoiD  here  •  "i^. 
the  communication  between  the  anterior  and  pisterior 
??oZ/fl  "\fl  eye  being  closed,  an  abnormS  coC 
tion  of  fluid  takes  place  behind  the  iris,  which  exer- 
cises, on  the  deeper  structures  of  the  eye,  an  inhirious 
pressure  too  often  terminating  in  atrophy  of  the  g  obe  * 

Symptoms.-As  a  general  rule,  the  zone  of  eiDiscleral  p»v 
vessels  surrounding  the  circumference  of  the  corneal  '"S" 
we  1  marked  in  cases  of  plastic  iritis,  the  hyperemia 

pletely  hide  it.    It  was  formerly  supposed  that  the 
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whitish  grey  band  surrounding  the  cornea,  and  si- 
tuated internally  to  the  zone  of  subconjunctival  vessels, 
was  a  characteristic  feature  of  the  so-called  rheumatic 
iritis.  This  band,  however,  depends  simply  upon  the 
anatomical  relations  of  the  pai-ts,  the  sclerotic  over- 
lapping the  bevelled  margin  of  the  cornea  in  this 
situation :  and  though  well  seen  in  many  cases  of 
iritis,  is  a  symptom  of  no  importance. 

In  the  early  stages  of  plastic  iritis,  the  mobility  of 
the  iris  is  affected,  its  free  margin  appears  to  be  swollen 
and  thickened,  its  fibrous  structure  loses  its  distinctness, 
and  its  colour  is  likewise  altered.  The  production  of 
neo-plastic  formations,  which  is  the  cause  of  all  these 
changes,  varies  in  quantity  in  diffei-ent  cases :  com- 
mencing in  the  stroma  of  the  iris,  it  may  give  rise  to  a 
unifoi-mly  hazy,  swollen  condition  of  that  structure,  but 
is  otherwise  not  distinguishable ;  in  other  instances  the 
neo-plastic  growths  form  small  papillary  excrescences 
on  the  surface  of  the  iris,  pai'ticularly  at  its  pupillary 
margin.  If  numerous,  these  run  into  one  another, 
and  reaching  over  the  pupil  cover  the  centre  of  the 
capsule  with  a  pseudo-membrane  ;  under  any  circum- 
stances they  are  very  apt  to  form  adhesions  between  the 
margin  of  the  pupil  and  the  capsule  of  the  lens.  These 
papillary  excrescences  of  plastic  iritis  are  often  mere 
specks  whicb  can  hardly  be  seen  by  the  unaided  eye, 
particularly  when  the  iris,  as  in  the  case  of  the  natives  of 
India,  contains  an  abundance  of  pigment  cells  ;  so  that 
we  may  not  be  able  to  detect  their  presence  in  the  living 
subject  by  simple  inspection,  but  oiily  by  the  changes 
effected  in  the  appearance  and  activity  of  the  part,  and 
in  this  respect  the  simple  form  of  plastic  iritis  differs 
essentially  from  the  parenchymatous  variety. 

The  amount  of  pain  from  which,  a  patient  affected 
with  this  form  of  iritis  suffers,  is  by  no  means  constant ; 
in  some  cases,  it  is  not  a  prominent  symptom,  whereas 
in  others  it  is  most  excruciating,  extending  from  the 
affected  eye  over  the  temple  and  side  of  the  face,  and 
almost  always  increasing  in  intensity  towards  evening, 
and  growing  gradually  worse  as  the  night  advances. 

Set^ous  Iritis.*— In  place  of  the  neo-plastic  forma- 

*  Fonnpvly  described  as  "  nqiio-capsulitis."  One  form  of 
aquo-capsiiUtis,  iu  which  the  imtuological  changes  are  most  ap- 
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tions  whict  characterize  the  last  described  form  of 
iritis,  in  that  now  under  consideration  a  serous  exuda-  c 
tion  takes  place  from  the  vessels  of  the  iris,  which,  ac-  eflS. 
cumulating  m  the  anterior  chamber,  pushes  the  iris 
backwards ;   so  that  in  weU-marked  cases  of  serous 
iritis,  the  iris  appears  to  be  further  away  from  the 
cornea  than  m  health,  the  depth  of  the  anterior  chamber 
bemg  apparently  increased.    The  functions  of  the  iris 
are  impaired  and  it  responds  but  slowly  to  the  stimulus  p„„ii  s\o^y 
of  hght;  but  except  m  some  chronic  cases,  the  pupil,  bZegu- 
when  it  dilates,  does  so  regularly,  there  beino-  no  syne- 
chia  m  serous  iritis  to  impede  the  action  of  its  contrac-  ' 
tiJe  nbres.   In  this  respect,  therefore,  there  is  a  marked  Nosy- 
ditterence  between  serous  and  plastic  iritis.  In  the  more 
advanced  stages  of  the  disease,  the  accumulation  of 
serous  fluid  m  the  chambers  of  the  eye  causes  such  an 
amount  of  increased  intra-ocular  pressure,  that  its 
effects  begin  to  tell  on  the  choroid  and  lono-  ciharv 
nerves  ;  and  the  innervation  of  the  iris  being  thus  im- 
paired  it  not  only  ceases  to  respond  to  the  stimulus  of  inactive  at 
light  but  the  most  powerful  mydriatics  are  without 
effect  on  it. 


-Serous  iritis  excites  no  urgent  symptom  Symptoms 
m  its  early  stages ;  the  zone  of  sclerotic  vessels  may  be 
only  shghtly  injected  and  the  conjunctiva  unaffected  :  ttX 

\^lllT  ''ff  1  T^-^'^^'  be  disregarded  ° 

^^^^J  fl""^''^  irreparable  changes  in  the  deeper 
structures  of  the  eye,  or  has  merged  into  a  combined 
form  of  serous  and  plastic  iritis  of  a  very  dangerous 
character._  In  the  latter  case,  the  neo-plastic  fbrma- 
tiong  bmdmg  the  iris  down  to  the  lens,  effectually  re- 
tain the  serous  effusion  poured  out  into  the  posterior 
chamber  which  is  certain,  in  its  turn,  to  induce  changes 
in  tfie  retina  and  choroid.  ^ 

arf^ W ^df V/'"''!  '  they  Recurring 

aie  but  slight  and  of  comparatively  short  duration  =ittacks.  ^ 
lasting  probably  from  three  weeks  to  a  month,  and  then 
gradual  y  passing  away;  it  may  be  several  months  or 
a  year  before  another  attack,  generaUy  of  increased 
severity,  comes  on.  ^"^^leasea 
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The  intra-ocularpressiii-e,  which  is  hardly  angmented 
iu  the  early  stages  of  the  disease,  becqmes  a  more  pro- 
minent feature  in  each  successive  attack ;  the  tension 
of  the  eyeball,  however,  increases  so  gradually,  that  the 
parts  have  time  to  adapt  themselves  to  the  distending 
lorce,  and  consequently  the  pain,  though  often  severe, 
is  not  of  so  excruciating  a  character  as  that  noticed  in 
instances  of  acute  glaucoma. 

Dimness  of  vision  is  always  an  early  complication  of 
serous  iritis,*  and  depends  on  turbidity  of  the  aqueous, 
which  frequently  assumes  an  appearance  as  though 
small  particles  of  very  finely  powdered  chalk  had  been 
suspended  in  it,  and  of  course  prevents  many  of  the 
rays  of  light,  which  would  otherwise  reach  the  retina, 
from  arriving  at  their  destination.  This  state  of  things 
is  augmented  by  a  semi-opaque  condition  of  the  epithe- 
lial cells,  lining  the  posterior  elastic  lamina  of  the 
cornea ;  we  have,  in  fact,  very  much  the  condition  of 
the  parts  described  in  keratitis  punctata,  or  mottled 
cornea,  in  the  last  chapter,  with  the  serious  addition  of 
iritis.  The  diseased  epithehal  cells  drop  off  from  the 
cornea  after  a  time,  and  may  then  be  seen  as  small 
white  particles  floating  about  in  the  turbid  aqueous. 
The  corneal  haze  and  muddy  aqueous,  which  are  thus 
produced,  tend  to  conceal  the  condition  of  the  iris,  and 
render  the  diagnosis  of  this  affection  in  its  early  stages 
very  obscure. 

Pakf.nciiymatotjs  Iritis.— The  characteristic  feature 
of  this  form  of  inflammation  is,  that  the  morbid  action 
o-oino-  on  in  the  part  leads  to  the  formation  of  well- 
defiired  nodular  masses,  consisting  of  a  finely  granular 
or  striated  matrix,  containing  elementary  capfllaries, 
and  nuclei  in  abundance,  and  often  much  pigment  ;t 
they  occupy  the  surface  of  the  iris  at  one  or  more 
points  These  excrescences  vary  in  size,  m  some  in- 
stances being  as  smaU  as  a  pin's  head:  whereas  m 
others  they  cover  the  grer^ter  portion  of  the  iris,  and 
bulcre  forwards,  so  as  to  touch  the  cornea.  In  the 
early  stages  of  the  disease,  they  are  usually  of  a  red- 
dish-brown colour,  subsequently  they  assume  a  yellow- 
ish tiuo-e,  and  then  look  very  like  collections  of  pns. 


"  konograpliie  Ophthalmologique,"  par  J.  Sichel,  p. 
+  "ArcUiv  f.  Oplith.,"  Bd.  viii.  p.  2S8. 
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They  may  either  become  absorbed  or  suppurate :  lu  may  sup- 
the  former  case  the  iris  may  return  to  its  normal  condi-  v^^^te,  or 
tion,  its  contractile  tissue  being  apparently  uninjured  ;  nechia^^" 
but  we  seldom  meet  with  a  case  of  this  kind :  more 
often  cicatrices  form  in  the  iris,  and  extensive  synechia 
is  the  result  of  this  form  of  inflammation.    On  the 
other  hand,  should  the  new  formations  of  parenchy- 
matous iritis  suppurate,  the  pus,  gravitating  to  the 
lower  part  of  the  anterior  chamber,  forms  an  hypojjion.  Hypopion. 

The  breaking  down  of  the  nodular  masses  is  not, 
however,  the  exclusive  source  of  pus-like  matter  in 
iritis  :  sometimes  the  products  of  cell  proliferation  on 
the  surface  of  the  iris  have  from  the  first  the  characters 
of  pus.  In  other  cases,  the  posterior  elastic  lamina  of 
the  cornea  contributes  to  its  formation ;  and,  indeed, 
hypoijion  is  more  often  the  result  of  corneal  than 
iritic  affections. 

Parenchymatous  iritis  may  often  be  traced  to  the  Often  sy- 
ettects  of  either  primary  or  inherited  syphilis;  syphi-  vMlitic; 
litic  iritis  is,  in  fact,  the  most  familiar  variety  of  the 
parenchymatous  affection.    In  the  hereditary  form  the 
disease  usually  manifests  itself  before  the  little  patient 
IS  more  than  a  few  months  old.* 

In  all  instances  in  which  the  affection  arises  from 
syphilis,  we  may  expect  to  find  the  cellular  excrescences 
particularly  well  defined.  The  nodules  observed  on  the 
ins  under  these  circumstances  are  neither  more  nor 
less  than  "  gummy  tumours,"  similar  to  those  met  with  "Gummy" 
m  other  parts  ot  the  body,  as  a  result  of  syphilis  t 
Vll  •  ^^''^n^'^  of  course  be  confirmed,  in  instances 
oi  this  kind,  by  the  history  of  the  case  and  the  existence 
ot  constitutional  symptoms,  but  still  the  condition  of 
the  iris  alone  will  lead  us  at  once  to  entertain  suspi- 
cions as  to  the  origin  of  the  disease. 

_  It  does  not  foUow,  however,  that  parenchymatous  otl.er 
iritis  may  not  result  from  other  causes  than  s  vnlnns  •  causes, 
m  tact,  we  meet  with  cases  of  the  kind  arisinc^  from 
operations  or  injuries  involving  the  iris,  and  from  ill- 
defined  causes.     Moreover,  a  syphilitic  taint  may 


p  \g^®yP^^^^*^°  Diseases  of  the  Eye  aadEar,"  by  J.  Hutchiusou, 

t  The  gummy  uature  of  these  nodules,  at  first  coujectured  by 
Virchow  has  l.o.u  confirmed  by  tlie  observations  of  Colbert 
Arch,  fur  Augeuheilk.,"  t,  viii.  A.  1,  p.  288.  ^oioci^. 
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without  doubt,  induce  tlie  plastic  or  serous  form  of 
inflammation,  as  well  as  the  parenchymatous.  It  is  a 
matter  of  some  importance,  therefore,  to  be  careful  how 
we  employ  the  term  syphilitic  iritis,  as  it  is  apt  to  give 
rise  to  errors  in  regard  to  the  treatment  of  the  disease. 
"  The  syphilitic  character  of  an  iritis  can  only  be  deter- 
mined from  the  positive  proof  of  the  existence  of  con- 
stitutional syphilis."* 

The  8i/mptoms  which  I  have  enumerated  as  common 
to  inflammation  of  the  iris  are  usually  intensified  in  the 
affection  now  under  our  consideration.  To  this  rule 
there  are  exceptions.  Thus  we  occasionally  see  paren- 
chymatous iritis,  especially  among  syphiUtic  patients, 
run  a  chronic  or  sub-acute  course,  without  iiiducing 
any  very  pi-ominent  symptoms ;  but  being  attended  by 
nodular  formations,  it  may  end  in  extensive  synechia. 
These,  however,  are  exceptional  cases  :  the  symptoms 
generally  present  in  parenchymatous  iritis  are  more 
acute  than  in  any  other  form  of  inflammation  of  the 
iris.  _  The  vessels  of  the  iris,  more  particularly  those 
covering  the  excrescences  and  surrounding  their  base, 
are  engorged  witli  blood,  and  the  episcleral  zone  of 
vessels  is  jDi-oportionably  congested ;  the  conjunctiva  is 
often  deejaly  injected,  and  considerable  chemosis  may 
exist.  The  aqueous  is  remarkably  turbid,  and  flaky 
fragments  of  the  neo-plasms  may  often  be  seen  floating 
about  in  it. 

In  many  cases,  the  posterior  elastic  lamina  of  the 
cornea  becomes  hazy ;  its  epithelial  cells,  undergoing 
fatty  degeneration,  become  white  and  opaque,  present- 
ing a  spotted  appearance.  The  brilHaut  fibrous  aspect 
of  the  iris  is  destroyed,  and  its  colour,  as  seen  through 
the  hazy  cornea  and  muddy  aqueous,  is  strikingly 
altered.  One  or  more  nodular  excrescences  will  be  seen 
on  the  iris ;  they  vary  in  size  and  colour,  as  before 
described.  The  pupil  is  insensible  to  the  stimulus  of 
light,  and  if  dilatable  by  the  aid  of  mydriatics,  it  as- 
sumes an  irregular  shape ;  the  functions  of  the  nerves, 
vessels,  and  contractile  fibres  of  the  iris  being  impaired 
by  the  abnormal  action  going  on  in  it,  or  from  the 
presence  of  synechia  which  ties  it  down  to  the  lens  or 
cornea. 

The  patient  usually  complains  of  pain  in  the  eye  and 


*  Stellwag  von  Carion,  American  edition,  p.  186. 
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forehead  from  the  commencement  of  the  disease,  subse- 
quently the  pain  extends  to  the  head  and  side  of  the 
face,  and  is  often  most  excruciating,  generally  lessening  Pain  se- 
during  the  day,  but  increasing  in  intensity  as  the  night  ^^re. 
advances.  Intolerance  of  Hght  and  increased  lachry- 
mation  are  also  symptoms  from  which  the  patient 
suffers  very  considerably,  a  gush  of  tears  pouring  out 
of  the  eye  the  instant  the  eyelids  are  opened. 

The  symptoms  above  enumerated  necessarily  differ 
in  different  instances,  and  in  the  several  stages  of  the 
disease;  but  though  cases  of  parenchymatous  iritis 
thus  vary  in  intensity,  they  terminate  but  too  con- 
stantly in  irreparable  damage  to  the  eye.  This  may 
take  place  in  different  ways  :  the  fibro-cellular  excres- 
cences may  degenerate  into  pus,  and  give  rise  to  an  too  often 
abscess  of  the  iris,  the  result  of  which  is  the  formation  ends  in  ab- 
o_f  a  cicatrix  of  greater  or  less  extent  in  the  connective  adhesions 
tissue  of  the  part.  In  other  instances  posterior  synechia 
appears,  which  tends  to  keep  up  irritation  and  excite 
fresh  inflammation  in  the  iris,  ultimately  leading  to 
complete  closure  of  the  pupil.  Lastly,  the  outgrowths 
from  the  iris  may  reach  forwards  as  far  as  the  cornea, 
and  adhesions  form  between  the  two,  giving  rise  to 
anterior  synechia. 

Prognosis  in  the  Varioits  forms  of  Iritis.— We  may  Prognosi;i 
now  proceed  to  consider  the  data  upon  which  a  prog- 
nosis  is  to  be  based  in  cases  of  inflammation  of  the  ins 
generally.    And  in  the  first  place,  the  type  of  the  From  type, 
disease,  and  the  progress  it  has  already  made,  must  ^'"^  ?''°' 
be  considered ;  for,  as  Mackenzie  remarks,  iritis  pre- 
sents  not  only  different  stages,  but  the  disease  is  met 
with  of  very  different  degrees  of  severity.    In  slight, 
and  recent  cases,  complete  restoration  may  be  pre- 
dicted;  in  more  serious  cases,  the  recovery  can  only 
be  partial ;  in  severe  and  neglected  cases,  it  is  but  too 
often  evident  that  we  can  hold  out  but  slender  hopes  of 
recovery. 

It  is,  however,  to  tlie  presence  and  extent  of  theT-ookto 
synechia  already  formed  that  we  should  principally  «J'"ecliia. 
direct  our  attention,  in  endeavouring  to  form  a  prog- 
nosis. If  bands  of  adhesion  exist  between  the  iris  and 
lens,  they  too  often  lead  to  repeated  attacks  of  inflam- 
mation of  the  iris,  terminating,  in  all  probability,  in 
occlusion  of  the  pupil.    And  even  supposing  the  syne- 
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cilia  does  not  so  directly  cause  loss  of  sight,  it  may 
keep  up  constant  irritation  in  the  part,  which  is  very 
likely  to  induce  congestion  of  the  choroid  and  degene- 
rative changes  in  the  vitreous,  lens,  or  retina. 
_  I  am  aware  that  many  surgeons  do  not  believe  in  the 
injurious  influence  which  an  eye,  undergoing  such 
changes  as  those  I  have  now  described,  may  exercise 
over  the  other  one.  It  is  certain,  however,  in  my 
opinion,  that  the  integrity  of  the  healthy  eye  is  thus 
endangered ;  and  we  are  bound,  under  these  circum- 
stances, not  only  to  give  an  unfavourable  prognosis  as 
regards  the  diseased  eye,  but  to  warn  the  patient 
of  the  danger  he  runs  of  losing  the  sight  of  the 
other  eye,  unless  the  source  of  irritation  be  re- 
moved. 

Synechia  being  less  frequently  met  with  in  the  early 
stages  of  serous  than  in  the  other  forms  of  iritis,  it  fol- 
lows, that  in  this  variety  we  may  reasonably  expect 
.  to  save  our  patient's  sight,  if  the  case  is  brought  suffi- 
ciently early  under  treatment.  We  must  bear  in  mind 
that  vision  is  apt  to  remain  confused  and  hazy  for  some 
time  after  an  attack  of  this  form  of  iritis,  on  account 
of  the  opaque  condition  of  the  posterior  layers  of  the 
cornea,  which,  as  I  have  before  stated,  i^  generally 
considerable.  But  provided  the  pupil  dilates  regularly 
under  the  influence  of  a  weak  solution  of  atropine,  we 
may  assure  the  patient  that  this  haziness  will  soon 
pass  ofi",  more  particularly  if  there  be  no  contraction  of 
the  field  of  vision.  On  the  other  hand,  serous  iritis,  if 
allowed  to  run  its  course,  may  induce  increased  intra- 
ocular pressure,  more  particularly  when  the  diseased 
action  extends  to  the  choroid ;  it  "then  becomes  a  very 
serious  affection,  its  danger  being  in  proportion  to  the 
augmentation  of  the  tension  of  the  eyeball. 

In  plastic  iritis,  if  the  adhesions  are  slight,  or  have 
only  been  recently  formed,  so  that  they  can  be  broken 
through  by  dilating  the  pupU  with  atropine,  we  may 
form  a  favourable  prognosis,  although  the  patient's 
sight  for  a  time  may  be  impaired  by  patches  of  uvea 
which  remain  adherent  to  the  capsule  of  the  lens,  and 
from  opacities  of  the  posterior  lamina  of  the  cornea.  It 
is  often  necessary  to  search  very  carefully  for  the  de- 
posits of  uvea  before  they  can  be  recognised  ;  the  pujiil 
must  be  dilated  as  much  as  possible,  and  the  lateral 
method  of  examination  employed,  or  they  may  be 
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seen  still  better  by  the  aid  of  the  ophthalmoecope  * 
If  the  synechia  cannot  be  torn  down  by  the  action  of 
mydriatics,  much  may  still  be  done  to  improve  the 
condition  of  the  patient  by  breaking  through  the  bands 
of  adhesion  between  the  iris  and  lens,  by  means  of  an 
instrument  introduced  into  the  eye  through  the  cornea, 
or  by  iridectomy,  but  our  prognosis  must  be  very 
guarded :  the  patient's  sight  is  never  likely  to  be  per- 
fectly restored,  and  in  too  many  instances  will  have 
been  absolutely  destroyed  for  all  practical  purposes. 

In  parenchymatous  iritis,  our  prognosis,  as  a  general  In  Pa- 
rule,  will  be  still  more  unfavourable,  unless  the  disease  [enehyma- 
be  brought  under  treatment  before  it  has  made  any  favourable 
very  great  progress.    It  is  true,  some  cases  run  a  sub- 
acute course,  giving  the  patient  but  little  inconvenience, 
and  leavmg  apparently  no  bad  results  behind  them,  but 
this  IS  unusual;  unless  judiciously  treated,  the  disease 
more  commonly  leads  to  multiple  synechia  and  closed 
pupil    If,  however,  at  any  stage  of  the  affection,  we  unless 
can  dilate  the  pupil  with  atropine,  we  may  with  con-  P"p" 
fidence  expect  a  favourable  issue,  as  we  can  then  pre- 
vent  the  formation  of  synechia,  and  in  aU  probabiHty 
the  further  progress  of  the  disease. 

In  forming  our  prognosis,  we  should  never  lose  sight 
ot  the  fact  that  m  all  cases  of  iritis  there  is  a  tendency 
for  the  disease  to  recur,  and  that  each  successive 
attack  13  usually  more  severe  than  its  predecessor,  and 
more  hkely,  therefore,  to  spread  to  the  choroid,  or 
leave  its  mark  behind  in  the  form  of  fresh  svnechia. 

rhere  is  one  deceptive  condition  of  the  eye,  the  result  Si^ht  may 
ot  iritis,  of  which  I  must  warn  you  :  the  patient's  si<^ht  ^  clear,  yet 
occasionaUy  remains  remarkably  good,  although  the  ZZllte 
ms  is  closely  bound  down  to  the  lens  by  synechia  This  ^ 
arises  from  the  fact,  that  a  small  but  clear  openino-  re- 
mains through  the  pupil,  and  the  rays  of  light  reach 
tlie  retina  without  hindrance  ;  nevertheless,  the  sight 
IS  endangered  fi-om  the  closure  of  the  communication 
between  the  chambers  of  the  eye.    Cases  of  this  kind 
are  but  rarely  met  with  in  practice;  we  far  more  fre- 
quently see  instances  of  closed  pupil  and  extensive 
synechia,  where  the  patient  may  have  sufficient  sight  Mischief 
leit  to  nna  Jiis  way  about,  but  is  utterly  unable  to  read  ^'■<^'"  olosed 

pupil. 


•  «  Iconographie  Ophthalmologique,"  par  M.  Sichel,  p.  110. 
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or  write  with  tlio  diseased  eye.  If,  under  these  circum- 
stances, we  fail  to  dilate  the  pupil  with  atro])ine,  and 
it  the  tension  of  the  eyeball  is  either  increased  or  di- 
minished, the  ]Drognosis  cannot  but  be  very  unfavour- 
able ;  iridectomy  may  improve  matters,  but  the  chances 
are  that  the  choroid,  and  very  probably  the  retina  also, 
will  have  become  implicated  in  the  disease. 
CMisea.  The  Causes  of  Iritis  are  often  veiled  in  considerable  . 

obscurity.  _  Plastic  iritis  was  formerly  supposed,  in 
Kheuma-  the  majority  of  instances,  to  occur  among  rheumatic 
tism.  patients ;  but  the  truth,  is,  we  frequently  meet  with 

this  form  of  disease  in  cases  where  no  suspicion  of 
rheumatism  exists,  and  we  hardly  ever  see  an  instance 
Leprosy.  of  advanced  leprosy  in  which  plastic  iritis  is  not  present. 
Syphilis.  Syphilitic  patients  again  are  often  subject  to  this  form 
Injuries.  of  iritis ;  we  see  it  also  following  blows  or  injuries  to 
the  eye ;  in  fact  it  is  absolutely  impossible  to  assign 
any  constant  cause  for  this  disease.  The  same  remark 
applies  to  parenchymatous  iritis  :  we  are  no  doubt 
justified  in  attributing  it  to  a  special  cause,  if  the 
patient  has  had  primary  syphilis,  and  if  the  excres- 
cences on  the  iris  are  particularly  well  defined  ;  but  we 
shall,  in  practice,  meet  with  cases  which  cannot  be  thus 
accounted  for.*  Serous  inflammation  of  the  iris  is 
often  compHcated  with  choroiditis  ;  for,  as  I  shall  sub- 
sequently explain,  the  diseased  action  not  unfrequently 
commences  in  the  choroid  and  spreads  to  the  iris.  In- 


*  Mr.  Hutchinson  makes  the  following  remark  regarding  in- 
herited syphilitic  iritis : — "  Respecting  the  frequency  of  iritis  in 
infants,  there  can  be  no  difficulty  in  admitting  that  it  is  among 
the  rarest  of  the  symptoms  of  hereditary  sj'philis.  I  am  sure, 
however,  that  it  often  escapes  notice.  The  absence  of  the  scle- 
rotic zone,  and  the  very  small  amount  of  local  sj-mptoms  which 
it  causes,  taken  with  the  fact  that  infants  usually  keep  their  eyes 
shut,  will  account  for  this.  In  proof  of  it  I  may  mention  that, 
in  1852,  I  showed  to  a  friend  of  miue,  who  had  then  for  fifteen 
years  held  a  surgical  appointment,  which  brought  under  his 
notice  vast  numbers  of  the  poor,  the  first  case  of  syphilitic 
iritis  in  an  infant  which  he  had  seen.  The  disease  was  new  to 
him,  and  he  was  much  interested  in  it.  Since  then  he  has  had, 
in  exactly' the  same  field  of  observation,  no  fewer  than  five  cases. 
Yet  in  proof,  that  however  carefully  looked  foi',  it  is  really  very 
rare,  I  may  mention,  that  during  four  years'  practice  at  the 
Metropolitan  Free  Hospital  I  have  never  treated  a  single  case, 
although  numbers  of  congenito-syphilitic  patients  present  them- 
selves, and  I  have  scrupulously  looked  at  the  eyes  in  all." — 
Ophthalmic  Hospital  Jieportg,  vol.  i.  p.  229. 
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depeudently  of  any  such  complications,  this  description 

of  iritis  is  most  apt  to  occur  among  persons  in  a  debi-  l>ebility. 

litated  state  of  health. 

It  is,  however,  well  to  bear  in  mind  that  no  form  of 
iritis  is  absolutely  characteristic  of  any  particular  con- 
stitutional dyscrasia;  consequently  it  is  an  error  to 
describe  one  form  of  iritis  as  rheumatic,  another 
syphilitic,  and  so  on;  these  and  other  influences,  such 
as  malaria,  gout,  and  the  like,  are  equally  frequent  Malaria, 
causes  of  iritis.  It  is  necessary,  therefore,  in  every 
instance  to  inquire  carefully  into  all  the  circumstances 
of  the  case ;  then,  and  not  tiU  then,  shall  we  be  pre- 
pared with  correct  principles  upon  which  to  base  our 
treatment. 

Treatment  of  Iritis  and  its  Consequences. — After  Treatment, 
what  has  just  been  said,  as  to  the  variety  of  conditions  win  vary 
which  may  give  rise  to  iritis,  I  need  hardly  repeat  that,  ^"th  tlie 
before  commencing  thetreatment  of  any  particular  case, 
we  must  endeavour,  if  possible,  to  arrive  at  a  definite 
conclusion  as  to  its  origin,  otherwise  our  effoi-ts  to  cure 
are  likely  to  fall  wide  of  the  mark.    There  is  usually 
no  difficulty  in  recognising  the  presence  of  a  well- 
marked  rheumatic,  syphilitic,  or  malarious  diathesis ; 
but  it  is  a  far  more  troublesome  matter  to  ascertain 
the  nature  of  the  case  if  a  patient  be  suffering  from 
any  of  those  less  definite  ailments,  induced  by  func- 
tional derangement  of  the  secreting  organs,  which,  by 
altering  the  character  of  the  blood,  interfere  with  the 
nutrition  of  the  various  tissues  of  the  body.  We 
must,  nevertheless,  attempt  to  do  so,  and  also  to  right 
matters  by  the  use  of  such  remedial  agents  as  we  have 
at  our  command.    It  would,  however,  be  quite  beyond  Must  be 
the  scope  of  this  work  to  enter  upon  any  consideration  ''^'sed  on 
of  these  measures,  embracing,  as  they  must,  a  know-  Slnls 
ledge  of  the  influence  of  drags,  hygiene,  and  dietary  ^"""P"''" 
on  the  organism,  and  being  almost  co-extensive  with 
the  whole  range  of  practical  medicine.    I  shaU  there- 
fore confine  myself  to  the  consideration  of  certain 
drugs,  and  other  means,  which  have  the  reputation  of 
a  peciiliar  efficacy  in  the  treatment  of  inflammation  of 
the  ins. 

Mercury  is  considered  by  most  surgeons  as  an  in-  Mercury: 
valuable  drug  m  cases  of  iritis,  having  a  syphilitic  '"^'^^ 
origm.    It  may  be  administered  in  the  form  of  blue 
pilJ,  or  calomel  combined  with  opium,  or  by  inunction ; 
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syphilitic 
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and  never 
pushed  to 
salivation. 


Iodide  of 
potassium. 


for  an  adult  half  a  drachm,  or  a  drachm  of  the  strong 
mercurial  ointment  being  rubbed  into  the  inside  of  the 
arms  and  thighs  two  or  three  times  daily,  until  the 
gums  are  affected.  The  latter,  I  believe,  in  the  majority 
of  instances,  is  the  best  plan  of  administering  mercury, 
in  the  class  of  cases  now  under  our  consideration.  If 
it  appears  advisable  to  affect  the  system  rapidly,  on 
account  of  the  severity  of  the  case,  two  grains  of 
calomel  with  one  of  opium  may  be  given  by  the  mouth 
every  three  hours,  for  two  days.  It  will  be  necessary, 
although  lessening  the  quantity  of  mercury  employed 
after  the  iritis  has  begun  to  subside,  to  continue  its 
use  for  some  time,  our  object  being,  if  possible,  to 
eradicate  or  destroy  the  active  principle  of  the  disease, 
and  thus  prevent  the  return  of  the  inflammation. 
Subsequently  the  patient  may  with  advantage  be  put 
on  a  course  of  iodide  of  potassium. 

As  a  general  rule,  it  may  be  affirmed  that  mercury 
is  never  to  be  employed  in  iritis,  unless  in  cases  arising 
from  syphilis  ;  in  other  cases  this  drug  is  useless,  and 
in  very  many  positively  injurious.  In  instances,  how- 
ever, of  inflammation  of  the  iris,  apparently  originating 
in  an  injury  to  the  part,  if  the  patient  be  labouring 
under  a  syphilitic  diathesis,  the  effects  of  the  mercurial 
inunction  may  be  tried ;  in  complicated  cases  of  this 
description  its  beneficial  effects  are  said  to  be  very 
marked,  I  would  repeat  that  it  is  seldom  necessary 
to  give  the  drug  by  the  mouth,  unless  in  rapidly  ad- 
vancing cases,  mercury  being  more  under  control  when 
used  in  the  form  of  inunction  or  as  a  vapour-bath ; 
and  if  the  drug  does  not  apj^ear  to  check  the  progress 
of  the  disease  before  salivation  is  induced,  it  is  useless 
continuing  its  employment — that  is,  the  treatment 
should  not  be  pushed  to  such  an  extent  that  the 
harmful  influence  of  the  drug  on  the  system  becomes 
developed.* 

Iodide  of  Potassium  has  for  many  years  been  em- 
ployed with  such  marked  success  in  certain  cases  of 
syphilitic  and  rheumatic  affections  of  the  iris,  of  the 
periosteum,  and  of  almost  every  other  fibrous  tissue  of 
the  body,  that  it  deservedly  holds  a  high  po.sition 
among  the  remedial  agents  at  our  command.    In  cases 


*  Langston  Parker  "  On  Syphilitic  Diseases,"  4th  edit.  p.  23. 
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of  inflammation  of  the  iris  of  syphilitic  origin,  the 
iodide  of  potassium  should  be  administered  in  ten 
grain  doses,  three  times  a  day ;  and  in  cases  depending 
on  a  rheumatic  diathesis,  it  may  be  given  in  similar 
quantities  before  meals,  and  in  addition,  these  cases 
will  generally  be  improved  by  a  large  tumbler  of  lime- 
juice  taken  two  hours  after  breakfast. 

Turpentine  has  been  extolled  by  surgeons  of  hio-h  Turpentine 
repute  as  an  invaluable  remedy  in  cases  of  iritis  oc-  tSl''^ 
curnng  among  persons  of  a  rheumatic  diathesis.  It 
was  mtroduced  by  Mr.  Carmichael,  and  believed  to 
have  a  specific  antiplastic  or  absorbent  influence. 
However  we  interpret  the  fact,  its  administration  is 
sometimes  attended  with  advantage,  after  the  pupil 
has  been  dilated  with  atropine,  the  patient  complainmg 
ol  pam  m  the  eye,  and  the  sclerotic  and  conjunctival 
congestion  continuing.  A  drachm  of  the  oil  of  tur- 
pentine, given  three  times  a  day,  apparently  tends  to 
allay  these  symptoms;  but  as  turpentine  is  apt  to 
cause  strangury,  I  have  lately  prescribed  the  balsam 
of  copaiba  with  advantage  instead.  A  drachm  may  p„„,=u. 
be  given  every  six  hours;  but  if  the  symptoms  do  not 
yield  to  this  remedy  within  forty-eight  hours,  there  is 
nothing  to  he  gained  by  continuing  its  use  ;  like  tur- 
pentine, it  IS  apt  to  induce  derangement  of  the  stomach. 

Ojnumis  probably  one  of  the  most  powerful  and,  at  Opium  in- 
the  same  time,  beneficial  medicines  at  our  command  in  valuable  in 
the  treatment  of  iritis.    In  acute  cases  of  inflammation 
ot  the  iris,  whatever  may  be  their  origin,  it  should  be 
administered  in  full  doses;  probably,  for  an  adult,  one  mfull  and 
gram  ot  opium  every  six  hours  would  be  about  the  sustained 
dose  required,  to  be  continued  until  the  patient  is 
brought  under  its  influence.    Should  he  be  in  great 
pain  when  first  seen,  a  subcutaneous  injection  of  a 
quarter  of  a  grain  of  morphia  beneath  the  skin  of  the 
temple  will  be  of  service  in  procuring  rest— a  point 
which  cannot  be  too  strongly  insisted  on  in  the  treat- 
ment ol  all  severe  forms  of  iritis.    The  effects  of  the 
opium  should  be  kept  up  until  the  pain  and  other 
symptoms  of  inflammation  have  begun  to  subside 
Among  younger  patients,  and  in  less  urgent  cases  it 
would,  of  course,  be  unadvisable  to  administer  so  lara-e 
a  quantity  of  opium  as  that  above  recommended  •  the 
dose  in  fact,  must  vary  according  to  the  circumstances 
ot  the  case,  its  beneficial  effects  being  far  more  marked 
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m  acute  forms  of  iritis  than  in  chronic  or  sub-acute 
cases.  Of  late  I  have  substituted  ten  grain  doses  of 
the  hydrate  of  chloral,  given  about  every  six  hours,  in 
place  of  opium  :  it  doubtless  has  a  very  good  effect  on 
some  patients  in  lessening  the  pain  of  iritis,  but  as  a 
general  rule  it  is  hardly  likely  to  supersede  opium. 

Paracentesis  of  the  Cornea. — As  a  means  of  relieving 
the  intra-ocular  tension  and  pain,  from  which  some 
patients  attacked  with  iritis  suffer,  it  is  occasionally 
necessary  to  puncture  the  cornea,  and  allow  some  of 
the  aqueous  humour  to  escape.  The  point  of  a  broad 
needle  is  to  be  thrust  through  the  cornea  into  the  ante- 
rior chamber,  a  small  quantity  of  the  aqueous  humour 
is  thus  allowed  to  escape  ;  on  withdrawing  the  needle 
the  wound  in  the  cornea  immediately  closes,  preventing 
any  further  escape  of  aqueous ;  after  this  operation,  a 
pad  and  bandage  should  be  carefully  applied  over  the 
eyelids. 

It  is  not  advisable  that  the  whole  of  the  aqueous 
hiimour  be  allowed  to  flow  out  of  the  anterior  chamber, 
in  which  case  the  lens  and  inflamed  iris  would  run  the 
risk  of  being  thrust  forwards  against  the  cornea,  and 
anterior  synechia  might  i-esult.  When  making  the 
puncture,  care  must  be  taken  that  only  the  point  of 
the  needle  is  allowed  to  pass  through  the  cornea; 
otherwise,  as  the  aqiieous  escapes,  the  iris  or  even  the 
lens  might  be  woimded. 

This  proceeding  is  often  followed .  by  marked  relief, 
but  is  a  measure  hardly  to  be  resorted  to  unless  by 
surgeons  who  have  devoted  much  of  their  time  to 
diseases  of  the  eye.  It  may  be  necessary  to  puncture 
the  cornea  on  two  or  three  occasions,  at  intervals  of 
about  thirty-six  hours,  the  indications  for  a  repetition 
of  the  operation  being  augmentation  of  the  tension  of 
the  eyeball  and  increased  pain  in  the  eye. 

Leeches  applied  to  the  temple,  and  over  the  brow  of 
an  eye  affected  with  iritis,  will  doubtless  relieve  the 
pain  for  the  time  ;  it  is  by  no  means  advisable,  however, 
to  apply  leeches  simply  because  a  patient  is  suffering 
from  an  attack  of  iritis,  although  he  may  have  great 
j^ain  in  the  eye  and  other  symptoms  of  acute  inflam- 
mation. Should  the  general  condition  of  the  patient's 
health  be  such  as  to  lead  us  to  suppose  he  could  well 
bear  loss  of  blood,  half  a  dozen  leeches  may  be  ajjijlied 
over  the  affected  eye  with  advantage,  and  the  jDart 
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should  subsequently  be  well  fomented  with  hot  water, 
so  as  to  encourage  the  flow  of  blood  from  the  leech- 
bites.  £f  this  ti-eatment  apjDcar  to  exercise  a  bene- 
ficial action  on  the  disease,  we  may  repeat  it  on  the 
following  day,  often  to  the  great  relief  of  the  patient. 
Cases  of  this  description  are  likely  to  be  much  Pursratives 
benefited  by  a  dose  or  two  of  blue  pill  and  colocynth,  'f'^ 
followed  by  a  black  draught  in  the  morning,  low  diet 
at  the  same  time  being  strictly  enjoined ;  in  fact,  the 
leeches  will  form  a  part  of  an  antiphlogistic  plan  of 
treatment. 

In  the  instance  of  a  patient  already  weakened  by 
pain,_and  perhaps  mercury,  leeches  would  be  positively 
injurious;  they  should  consequently  be  used  with 
caution,  being  like  all  such  powerful  means,  as  useful 
m  suitable  cases  as  they  are  harmful  in  instances  not 
requiring  their  employment. 

Atropine  is  invaluable  in  the  treatment  of  all  cases  Atropine 
01  iritis,  ior  It  we  can  only  manage  to  keep  the  pui)il  invaluable, 
dilated,  it  IS  impossible  for  synechia  to  form;  besides 
which,  when  the  iris  is  well  contracted  on  itself,  fin-m- 
mg  a  narrow  rim  round  the  anterior  chamber,  it  follows 
that  its_  blood-vessels  can  hardly  remain  in  a  state  of 
congestion ;  they  must,  in  fact,  be  pretty  weU  emptied 
ot  their  contents  under  these  circumstances.  The 
inflamed  tissue  is  also  kept  at  perfect  rest  when  under  i^^^^es 
the  influence  of  mydnatics-a  most  important  point  r™ 
m  the  treatment  of  all  forms  of  inflammation  I 
Jinow,  indeed,  of  no  remedial  agent  which  directly 
places  an  inflamed  structure  in  a  more  favourable  posi- 
tion tor  recovery  than  atropine  does  in  cases  of  iritis  • 
it  enables  us  to  secure  the  inflamed  part  rest,  it  lessens  Lessens 
pne  caiiore  ot  its  congested  vessels,  and  it  prevents  the 

congestion. 

injurious  adhesions  which  otherwise  follow  an  attack  Prevents 
ot  plastic  or  parenchymatous  iritis,  by  keeping  the  iris 
well  away  from  the  lens;  and  lastly,  by  lessening  the 
vascular  supply,  and  diminishing  the  amount  of  the 
secreting  surface  of  the  iris,  it  controls  the  secretion  and  ten 
of  the  aqueous  humour,  and  in  this  way  lessens  the  '"on''"- 
mtra-ocular  pressure. 

If  a  case  of  intis  is  fortunately  brought  under  our  If  earlv 
notice  before  adhesions  have  fornJed,  or'the  structure  "«ce 
of  the  ins  has  been  irreparably  damaged,  we  may  with 
safety  rely  upon  atropine  as  being  the  most  efficient 
curative  means  at  our  disposal;  a  few  drops  of  TsoiS- 
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tion  of  sulphate  of  atropine,  of  the  strength  of  one 
^rain  to  a  drachm  of  water,  should  be  allowed  to  run 
into  the  eye  every  three  or  four  hours,  or  until  the 
pupil  is  fully  dilated.  If  the  pupil  once  become  dilated 
under  this  treatment,  we  may  confidently  rely  upon 
curing  our  patient  in  the  course  of  a  short  time.  In 
the  more  acute  forms  of  the  disease  it  is  often  a  difficult 
matter  to  bring  the  pupil  under  the  influence  of  atro- 
pine, and  it  may  be  necessary  to  continue  its  instilla- 
tion every  six  hours,  for  a  period  of  five  or  six  days, 
using  a  solution  of  two  grains  of  sulphate  of  atropine 
to  half  an  ounce  of  water.  In  some  instances  the 
atropine  is  unable  to  act,  on  account  of  the  swollen 
and  congested  state  of  the  iris;  in  these  cases  the 
prognosis  wDl  be  unfavourable,  but  we  should  endeavour 
to  reduce  the  inflammatory  action  by  mercury,  iodide 
of  potassium,  or  leeches,  and  then  to  set  to  work  again 
with  the  atropine. 

It  is  advisable  not  only  to  dilate  the  pupil,  but  to 
keep  it  so  for  some  time  after  all  acute  symptoms  have 
passed  away  ;  in  fact,  till  the  episcleral  zone  of  vessels 
has  disappeared,  and  the  balance  of  circulation  in  the 
iris  has  been  restored. 

In  many  cases  of  iritis,  the  synechia  is  only  partial, 
bands  of  adhesion  existing  between  the  iris  and  the 
capsule  at  certain  spots,  the  remainder  of  the  iris  being 
suffi.ciently  healthy  to  respond  to  the  action  of  atro- 
pine. Under  these  circumstances,  the  pupil,  in  di- 
lating, assumes  all  manner  of  shapes,  expanding  in  one 
direction,  and  being  prevented  doing  so  in  another  by 
the  adhesions.  Atropine  should  be  steadily  and  freely 
emjaloyed  in  cases  of  this  description ;  the  connecting 
bands  are  often  broken  through  under  its  influence, 
and  the  existing  iritis  speedily  subsides ;  and,  more- 
over, the  synechia  being  destroyed,  subsequent  attacks 
of  iritis  will  probably  be  prevented. 

While,  therefore,  employing  the  various  means  at 
our  command  for  improving  our  patient's  health,  and, 
if  possible,  acting  on  the  cause  which  has  induced  the 
iritis,  we  should  invariably  endeavour  to  dilate  the 
pupil  to  its  fullest  extent  with  atropine,  without  any 
consideration  as  to  the  form  of  the  disease  or  the  pro- 
gi-ess  it  may  have  made.  The  prolonged  use  of  atropine 
may,  no  doubt,  induce  an  attack  of  acute  granular 
conjunctivitis,  and  if  we  observe,  any, symptoms  indi- 
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eating  the  commencement  of  an  attack  of  this  kind, 
the  instillation  of  atropine  must  be  at  once  stopped, 
but  we  may  apply  the  extract  of  belladonna  mixed  with 
atropine  over  the  patient's  eyelids  and  temple.  Small 
clamps  and  such  like  instruments  have  been  invented 
to  prevent  the  solution  of  atropine  from  passing 
through  the  punctum  into  the  nasal  duct,  as  it  is 
assumed  that  the  drug  is  absorbed  by  the  mucous 
membrane  of  the  nose  and  throat,  and  may  then  pro- 
duce its  poisonous  effects  on  the  system.    I  have  seen  Poisonous 
alarming  symptoms  follow  its  use,  but  they  were  in 
cases  where  only  a  small  quantity  of  atropine  had  been 
used  evidently  being  instances  in  which,  from  some 
pecuhar  and  uncommon  idiosyncrasy,  the  patient  was 
most  susceptible  to  the  poisonous  influences  of  atro- 
pine.   Exceptional  cases  of  this  kind  should  not  for 
an  instant  prevent  our  using  atropine  as  I  have  above 
advised  m  all  cases  of  iritis. 

Atropiiie  may  be  conveniently  applied  in  some  cases  Gelatine 
mixed  with  gelatine,  so  as  to  form  small  tablets  •  or 
upon  pieces  of  paper  saturated  with  a  solution  of  it 
and  then  dried.  A  tablet  or  a  piece  of  paper  thus 
prepared  is  placed  on  the  conjunctiva  of  the  everted 
eyelid ;  the  eye  may  then  be  closed,  and  the  lachrymal 
secretion  dissolving  the  atropine,  it  becomes  absorbed, 
solution  *  ^^-opved  into  the  eye  as  an  aqueous 

Extract  of  belladonna  is  a  less  potent  remedy  than  b  n  ^ 
atropme,,  and  is  not  to  be  relied  on  for  dTatinV  th^  " 
pupil  m  intis.    Equal  parts  of  extract  of  belladonna 
Indian  hemp  opium,  and  glycerine,  to  which  atropine 
has  been  added,  form  a  useful  mixture,  which  may  be 
smeared  over  the  affected  eye  to  reheve  cHiary  neurosis 

Jome^/ai^ons,  Shades   e^c.-Poppy-head  fomenta-'  Pomenta- 
tions  are  otten  soothing  to  the  patient,  and  whenever 
this  IS  the  case  they  may  be  used  with  advantao-e  five 
or  SIX  times  a  day;  if  they  do  not  relieve  the  pain,  it 
IS  advisable  to  discontinue  them.    M.  Wecker  employs 
nSjrft-  n'^  compresses  of  as  high  a  temperature  as  the  Hot  com- 
patient  can  bear,  to  be  changed  every  ten  minutes  in  ^rosne^. 
cases  of  parenchymatous  iritis.    The  hot  compresses 
must  be  continued  day  and  night ;  they  are  most  useful 
m  many  cases.  uaciui 

*  Brit,  and  For.  Med.-Chir.  Rev.,  Jan.  1st,  1864. 
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The  diseased  eye  should  be  covered  with  a  light  pad 
and  bandage,  our  object  being  not  to  ajjply  pressure 
over  the  eye,  but  simply  to  keep  the  eyelids  closed  and 
the  parts  at  rest ;  if  at  the  same  time  the  sound  eye 
be  protected  by  a  shade  or  green  spectacles,  the  patient 
is  often  able  to  leave  his  dark  room  and  enjoy  the  society 
of  his  friends,  or  even  attend  in  part  to  his  business. 
These  are  apparently  trivial  matters,  but  are  neverthe- 
less well  worthy  of  consideration,  as  they  tend  to 
relieve  the  irksomeness  of  solitary  confinement,  which 
is  too  often  the  jDatient's  doom  if  he  remains  in  a  dark 
room ;  by  keeping  up  his  spirits,  we  do  much  towards 
preventing  his  falling  into  a  low  state  of  health,  which 
would  cei-tainly  react  on  the  local  inflammation  and 
very  probably  impede  his  recovery. 

Counter-irritation,  in  the  form  of  blisters  to  the 
temple,  is  comparatively  useless  in  the  active  stages  of 
iritis,  but  subsequently  it  is  beneficial,  especially  when 
the  patient  suffers  from  dimness  of  vision,  depending 
on  haziness  of  the  posterior  layer  of  the  cornea. 

The  conjunctivitis,  which  is  always  present  in  iritis 
to  a  greater  or  less  extent,  may,  as  a  general  rule,  be 
allowed  to  run  its  course  ;  if  it  should  be  excessive,  it 
may  be  well  to  scarify  the  swollen  tissue,  and  thus 
relieve  the  chemosis.  A  strong  solution  of  nitrate  of 
silver  should  be  painted  over  the  skin  of  the  lids,  if  they 
are  ptiffy  and  swollen,  but  it  is  not  advisable  to  drop 
astringent  lotions  into  the  patient's  eyes  in  these  cases. 

Supposing  the  case  of  iritis  is  one  which  has  resisted 
all  the  means  of  treatment  described  in  the  foregoing 
sections,  and  rather  grows  worse,  that  the  pupil  will 
not  dilate  by  atropine,  and  that  the  patient's  sight  is 
growing  more  and  more  dim,  the  intra-ocular  tension 
being  increased — we  are  no  doubt  justified  as  a  last 
resource  in  performing  an  iridectomy.  This  operation 
in  fact  holds  out  the  best  and  probably  only  hope  for 
the  patient ;  nevertheless,  iridectomy  in  cases  of  iritis 
is,  be  it  remembered,  our  last  hope  ;  we  have  no  right 
to  fall  back  upon  it  until  every  other  means  of  cure 
has  been  attempted,  for  according  to  my  experience, 
it  is  by  no  means  so  successful  in  cases  where  active 
changes  are  going  on  in  the  iris,  especially  if  due  to 
syphilis,  as  it  is  in  some  other  forms  of  disease.  Sub- 
sequently, when  the  signs  of  irritation  or  inflammation 
have  passed  away,  and  the  patient  applies  to  us  suf- 


IRITIS  TREATMENT.  323 


fenng  from  synechia,  we  may,as  I  shall  presently  notice, 
p._  326,  without  hesitation  resort  to  the  operation  of 
iriaectomy.     The  only  question  is,  may  we  operate 
during  the  attack  of  iritis  ?    I  think  we  are  justified  in 
doing  so  under  the  circumstances  above  detailed. 
_  The  Treatment  of  Constitutional  Symptoms,  such  as  Treatment 
intermittent  fever,  will  consist  partly  in  the  employ-  of  fever, 
ment  of  hot  baths  and  sudorifics,  but  the  administra- 
tion of  opium  tends  greatly  towards  allaying  fever  of 
this  kind,  as  well  as  reheving  the  troublesome  vomitiuo- 
occasionally  met  with  among  patients  suffering  from 
iritis,    ihe  state  of  the  bowels  must  be  attended  to 
but  to  administer  purgatives  indiscriminately,  because  Alteratives 
an  individual  is  suffering  from  inflammation  of  the  iris 
is  a  most  unphHosophical  jjroceeding,  and  often  tends 
to  comphcate  matters  by  disordering  the  digestive 
organs,  which  have  frequently  nothing  to  do  with  the 
disease  of  the  eye. 

In  numerous  cases  of  iritis,  especially  in  a  malarious  Various 
country  like  Bengal,  we  shall  have  to  resort  freely  to 
the  use  of  qmnme,  arsenic,  aconite,  strychnine,  and 
iron,  for  the  cure  of  the  disease;  but,  as  I  hare  before 
observed  p.  315),  it  would  be  impossible  for  me  in  a 
work  of  this  kind  to  attempt  to  describe  the  peculiar 
circumstances  under  which  either  one  or  other  of  these 
drugs  are  called  for  I  can  only  as  it  were  sketch  out 
raised  ^"^^^^g  upon  which  our  work  is  to  l^e 

Jlftirt''^     *^'i  ""l^f"  ^it^-i^awal  of  stimulants  Food  and 
ana  tood,  these  are  doubtless  powerful  agents  in  the  stimulants 
treatment  of  disease.    In  a  case  of  iritis  occurring  in  a  Sof 
plethoric  individual,  purgatives,  starvation,  and  in  fact 
depletmg  treatment  are  called  for;  but  a  vast  number 
of  cases  of  iritis  are  of  an  asthenic  type,  and  require  a 
moderate  amount  of  stimulants,  good  wholesoml  food 
and  fresh  air ;  m  some  cases  we  shall  have  to  admi- 
nister bark  and  ammonia,  together  with  wine  and  beef- 
tea.    It  IS  impossible  to  lay  down  absolute  rules  on 
these  matters  which  shall  be  applicable  to  all  cases- 
nothing  but  observation  and  experience  can  guide  us  to 
a  right  conclusion  ,^  and  as  one  man's  powers  differ 
from  those  of  another  m  appreciating  these  circum- 
stances, so  wiU  the  one  differ  from  the  other  in  Sa 
success  m  practice.  ^ 

Management  of  SynecMa.-Supposmg  the  patient's  Syneehi.. 
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sight  to  be  impaired  by  synechia,  or  bands  of  adhesion 
which  have  formed  in  the  pupil,  we  must,  in  the  first 
instance,  endeavour  to  dilate  the  pupil  by  a  persevering 
use  of  atropine,  as  I  have  already  described ;  but  in 
case  the  adhesions  cannot  thus  be  broken  down,  it  will 
be  necessary  to  resort  to  one  of  two  operations.  Core- 
lysis  or  Iridectomy,  our  choice  depending  on  the  nature 
of  the  case. 

In  instances  where  the  pupil  is  only  partially  closed, 
or  when  the  synechia  binds  the  iris  down  to  the  lens  at 
one  or  more  points,  a  portion  of  its  margin  remaining 
free,  if  atropine,  after  a  persistent  trial,  fails  to  dilate 
the  pupil  and  break  down  the  bands  of  adhesion,  we 
must  proceed  to  perform  the  operation  of  corelysis,_as 
recommended  by  Mr.  Streatfeild.*  For  adhesions  in- 
volving more  than  the  margin  of  the  pupil,  and  when 
the  iris  is  completely  tied  down  to  the  lens,  we  must 
resort  to  iridectomy. 

Gorelysis.— The  steps  to  be  taken  in  perfornnng  the 
operation  of  corelysis  are  as  follows : — A  solution  of 
atropine  must  first  be  dropped  into  the  patient's  eye 
three  or  four  times  a  day,  for  a  week  prior  to  the  ope- 
ration ;  we  shall  thus  be  able  to  discover  those  parts  of 
the  margin  of  the  pupil  which  are  still  free  from  adhe- 
sions, by  the  pupil  dilating  at  those  points  ;  and  as  our 
object  is  to  insert  a  small  spatula  through  an  opemng 
of  this  kind,  between  the  lens  and  iris,  and  then  care- 
fully to  break  down  the  synechia  with  the  instrument, 
so  as  to  free  the  iris  from  the  capsule,  this  careful  study 
of  the  condition  of  the  parts,  before  we  attempt  to 
operate,  is  very  necessary.  ^ 

This  done,  the  patient  is  placed  m  the  recumbent 
position,  and  chloroform  having  been  administered, 
Weiss's  stop-speculum  is  adjusted,  and  the  surgeon, 
standing  behind  his  patient,  secures  with  a  pair  of 
toothed  forceps  a  fold  of  conjunctiva  close  to  the 
margin  of  the  cornea,  so  as  to  steady  the  eyeball.  A 
sufficiently  large  puncture  is  then  made  in  the  cornea, 
as  nearly  as  possible  opposite  to  the  principal  adhe- 
sion ;  a  Streatfeild  hooked  spatula  is  inserted  through 
the  wound  into  the  anterior  chamber,  and  the  blunt 
extremity  of  the  instrument  is  passed  under  the  margin 
of  the  pupil,  and  between  the  iris  and  lens  (its  point 


*  Ophthalmic  Hospital  Reports,  vol.  ii.  p.  309. 
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being  carefully  directed  away  from  the  latter)  and  far 
enoug-h  beneath  the  iris,  to  enable  us,  by  a  slight 
lateral  aud  traction  movement,  to  lift  the  iris  away 
from  the  lens  and  break  through  the  synechia.  The 
hook  near  the  extremity  of  the  instrument  is  veiy  use- 
ful, enabling  us  to  tear  through  any  tough  bands  of 
adhesion,  which  might  otherwise  become  elongated 
when  force  is  applied,  and  so  elude  our  best  efforts 
to  reinstate  the  pupU. 

It  is  necessary  to  be  careful  not  to  wound  the  capsule  Caution  as 
of  the  lens  during  this  operation ;  but  if  the  patient  is  *° 
hilly  under  the  influence  of  chloroform,  and  if  too  much 
is  not  attempted  at  a  time,  it  usually  escapes  uninjured. 
Those  parts  of  the  synechia  only,  which  are  opposite  Successive 
the  point  of  puncture  in  the  cornea,  should  be  broken  operations 
through  during  one  operation  :  for  instance,  if  the  ad-  '"'"i""^''- 
hesions  we  propose  dividing  are  situated  on  the  inner 
side  of  the  pupil,  but  if  there  are  also  others  above  and 
below  the  pupil,  we  should  make  our  puncture  in  the 
outer  part  of  the  cornea,  and  passing  the  spatula 
through  it,  msert  the  point  of  the  instrument  beneath 
the  inner  margin  of  the  pupil,  breaking  down  the  ad- 
hesions m  this  situation,  and  leaving  those  above  and 
below  for  a  future  operation.    For  the  division  of  these 
the  punctures  must  be  made  in  the  lower  and  upper 
part  pf  the  cornea  respectively. 

It  IS  a  point  of  some  importance  in  operating,  to  take  Furtl.er 
care  that  the  aqueous  humour  be  prevented  from  es-  directions, 
capmg  till  after  the  synechia  is  broken  through.  This 
may  generally  be  managed  by  having  a  spatula  iust  Preserve 
large  enough  to  fill  the  puncture  made  in  the  cornea,  '^i^^ous. 
it  IS  impossible  to  lay  down  any  precise  rules  as  to  the 
distance  from  the  margin  of  the  cornea  at  which  the 
opening  should  be  made.    Our  aim  should  be  to  select 
a  spot  which  will  most  readily  admit  of  our  passing  the 
spatula  through  it,  in  such  a  direction  as  to  avoid  the 
lens,  and  enable  us  to  break  thi-ough  the  adhesions  at 
tfie  greatest  advantage. 

The  operation  of  corelysis  is  equally  applicable  to  cases 
where  the  pupil  is  partially  closed  by  organized  plastic 
formations;  the  false  membrane  may  be  broken  throuo-h 
as  above  described.  The  same  remark  applies  to  m- 
stances  of  anterior  synechia. 

The  after-treatment  is  very  simple.    Atropine  must  Atropine 
be  dropped  into  the  eye  three  times  a  day,  so  as  to  aftenvTrds. 
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dilate  the  pupil  as  far  as  possible,  and  the  eye  is  to  be 
kept  closed  with  a  pad  and  bandage  for  ten  or  twelve 
days ;  we  may  then  proceed  to  break  through  any  re- 
maining adhesiojis,  if  the  irritation  caused  by  the 
former  operation  has  subsided. 

Iridectomy. — As  I  before  remarked,  in  cases  where 
■the  pupil  is  entirely  closed  by  false  membranes,  or  its 
margin  wholly  bound  down  to  the  lens  by  synechia,  we 
cannot  perform  the  operation  of  corelysis,  and  it 
becomes  necessary  to  resort  to  iridectomy.  If  this  be 
neglected,  the  communication  between  the  chambers  of 
the  eye  being  closed,  an  accumulation  of  fluid  takes 
place  in  the  posterior  and  vitreous  chambers  which  is 
certain  in  time  to  produce  destructive  changes  in  the 
retina.  In  these  cases  of  closed  pupil,  the  outer  part 
of  the  iris  often  bulges  forwards  towards  the  cornea, 
from  the  pressure  of  the  aqueous  fluid  behind  it ;  but 
its  pupillary  border,  being  bound  down  to  the  lens, 
cannot  be  thrust  forward  in  this  way,  and  appears,  as 
it  were,  in  a  pit,  the  iris  being  funnel-shaped. 

Numerous  proceedings  have  been  advocated  for  the 
relief  of  this  state  of  things,  among  which  operations 
for  the  formation  of  an  artificial  pupil  hold  a  prominent 
place ;  but  it  may  now  be  safely  afiirmed  that  an  iridec- 
tomy, made  behind  the  upper  section  of  the  cornea,  is 
the  most  satisfactory  practice,  unless  in  exceptional 
cases,  where  the  cornea  is  opaque  in  this  situation. 
Iridectomy  embraces  all  the  advantages  of  an  artificial 
pupil,  and,  in  addition,  has  many  of  its  own  to  offer, 
not  the  least  of  which  is,  that  it  tends  greatly  to  lessen 
the  chances  of  recurrent  iritis.  It  may  therefore  be 
stated  generally,  that  in  instances  of  synechia  ,  or  closed 
pupil,  which  cannot  be  broken  through  by  the  aid  of 
mydriatics  or  the  operation  of  corelysis,  we  must  resort 
to  iridectomy,  excising  about  one-fourth  of  the  upper 
section  of  the  iris. 

In  this  class  of  cases  the  operation  should  be  per- 
formed as  soon  as  the  active  symptoms  of  iritis  have 
passed  away,  seldom  before :  it  is  not  necessary,  how- 
ever, to  wait  till  all  pain  and  irritation  in  the  eye  have 
subsided  ;  for  these  symptoms  are  perhaps  kept  up  by 
the  synechia,  and,  if  we  wait  till  the  irritation  has 
entirely  passed  away,  it  may  be  that  the  integrity  of 
the  deeper  tissues  of  the  eye  will  have  been  destroyed 
in  the  meantime. 
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The  amount  of  sight  a  patient  may  possess  is  hardly  indications 
a  safe  guide  as  to  the  necessity  for  iridectomy ;  the  F'^ 
central  portion  of  the  pupil  may  be  clear,  and  yet  no 
communication  may  exist  between  the  chambers  of  the 
eye  ;  and  under  these  circumstances,  although  the  Amount  of 
patient  may  see  tolerably  well,  we  must  not  hesitate  to 
perform  iridectomy.    On  the  other  hand,  if  the  patient 
has  no  perception  of  light,  it  is  almost  useless  operating 
with  an  idea  of  improving  the  sight ;  for  it  is  more 
than  probable  that  detachment,  or  other  destructive 
changes  in  the  retina,  which  iridectomy  cannot  possibly 
influence,  have  taken  place. 

In  cases  where  the  iris  bulges  prominently  forwards  Bulging 
towards  the  cornea,  indicating  the  collection  of  a  con-  i^sT 
siderable  quantity  of  fluid  in  the  posterior  chamber, 
iridectomy  is  less  likely  to  be  successful  than  if  the  iris 
is  in  its  normal  position.    These  chances  are  still 
further  reduced  if  we  can  make  out  a  central  opacity 
in  the  capsule  of  the  lens,  a  condition  often  indicative  Capsular 
of  detachment  of  the  retina.*  opacity. 

There  may  be  some  little  difficulty  in  removing  a 
portion  of  the  iris,  in  cases  where  it  is  swollen  from  the 
pressui-e  of  the  products  of  inflammation,  or  has  under- 
gone atrophy.  Under  these  circumstances,  Von  Graefe 
remarks : — 

"  I  employ  straight,  pupillary  forceps,  with  sharp  Graefe's 
teeth,  which,  instead  of  following  the  ordinary  direc-  ^^^'^^v^- 
tion,  I  apply  to  the  iris  somewhat  perpendicularly; 
according  to  my  experience,  such  an  instrument  is  of 
very  great  service  under  these  cireumstances."t 

TaAUMATic  Iritis.  — The  general  jmnciples  upon  Trauma - 
which  we  should  conduct  the  treatment  of  a  case  of 
traumatic  iritis,  differ  in  no  respect  from  those  already 
laid  down  for  our  guidance  in  other  forms  of  inflamma- 
tion of  the  iris  ;  but  we  frequently  meet  with  compli- 
cations in  these  cases,  arising  from  the  lens  having  been  Lens  orteu 
injured,  together  with  the  iris.    Under  these  circum-  "0"ndcd. 
stances,  the  capsule  is  often  perforated,  and  the  lens 
substance  swells,  becomes  opaque,  and  by  pressing  upon 
the  iris,  keeps  up  violent  irritation  and  inflammation  of 
the  part. 

*  Professor  A.  von  Graefe  "On  Iridectomy,"  p.  26G.  rNew 
bydenham  Society.)  r  v 

t  Idem,  p.  284. 


828 


DISEASES  OF  THE  IRIS. 


Excise  the 
iris  and 
remove 
the  leus. 


Delay 
dangerous. 


A  foreiprn 
body  in 
the  iris, 


to  be  re- 
moved. 
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Whenever  a  case  of  this  kind  presents  itself  to  our 
notice,  it  is  well  to  remove  the  lens  at  once.  The  patient 
should  be  placed  under  the  influence  of  chloroform,  and 
a  Weiss's  stop-speculum  having  been  adjusted,  the 
surgeon  should  make  an  opening  through  the  upper 
portion  of  the  sclerotic  as  if  for  iridectomy ;  about  a 
fourth  of  the  iris  should  be  excised,  and  the  lens  must 
then  and  there  be  removed,  either  by  a  scoop,  or,  if 
very  soft,  by  means  of  a  Bowman's  suction  instrument. 
A  few  drops  of  a  strong  solution  of  atropine  are  subse- 
quently to  be  dropped  into  the  eye,  and  the  case  treated 
as  one  of  ordinary  linear  extraction. 

The  success  of  this  operation  depends  upon  the 
promptness  with  which  it  is  undertaken.  If  the 
surgeon  attempts  palliatives,  such  as  leeches  and  the 
like  remedies,  in  the  hope  of  reducing  the  inflammation, 
the  chances  are  that  his  opportunity  will  slip  away, 
aiid  general  inflammation,  and  perhaps  abscess  of  the 
globe  will  supervene ;  whereas,  if  iridectomy  is  at  once 
performed,  and  the  lens  removed,  the  patient  will  be 
saved  much  suffering,  and,  with  the  aid  of  an  artificial 
lens  in  the  shape  of  spectacles,  may  regain  a  very  fair 
amount  of  vision. 

Occasionally  a  chip  of  steel,  or  some  such  foreign 
body,  gets  lodged  in  the  iris,  causing  violent  inflamma- 
tion. If  the  lens  has  not  been  wounded,  we  may  suc- 
ceed in  extracting  the  substance  with  a  pair  of  cannula 
forceps ;  01-,  I  do  not  hesitate  to  make  a  free  opening 
in  the  cornea,  and  introduce  a  pair  of  iridectomy  or 
other  small  forceps,  to  secure  and  remove  the  offending 
body.  Should  the  lens  be  also  involved,  it  is  advisable 
to  perform  an  iridectomy,  including  the  foreign  body 
in  the  portion  of  the  iris  excised,  and  then  extract  the 
lens  as  above  described. 

I  have  already  stated  that  degenerative  changes  in 
one  eyeball  may,  by  sympathetic  irritation,  affect  the 
other  eye,  causing  an  insidious  form  of  iritis,  or  irido- 
choroiditis,  which  generally  advances  steadily,  and  ends 
in  total  blindness,  unless  we  can  remove  the  diseased 
eyeball,  which  is  the  primary  source  of  irritation. 


WOUNDS  AND  INJUEIES  OF  THE  IRIS. 


Incised 
wottjnds. 


Incised  Wounds. — I  have  already  given  an  account 
of  the  symptoms  aad  treatment  of  prolapse  of  the  iris 
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following  perforation  of  the  cornea  (page  290),  it  is  con- 
sequently unnecessary  for  me  to  return  to  the  subject. 

A  simple  incised  wound  of  the  iris  is  a  rare  accident.  Rarely 
for  in  the  majority  of  instances  the  lens  is  involved  in  ^'""P'^- 
the  injury,  and  a  traumatic  cataract  results.  Incised 
wounds  of  the  iris  are  always  a,ttended  with  more  or 
less  hfeniorrhage  into  the  anterior  chamber,  and  tem- 
porary impairment  of  vision.    Inflammation  seldom  Not  fol- 
foUows  clean  incisions  of  the  iris,  as  for  instance  those  lowed  by 
made  in  the  formation  of  an  artificial  pupil,  but  the  uo^.r"""' 
edges  of  the  wound  gape  open,  leaving  a  space  through  Apt  "to 
which  the  rays  of  light  reach  the  retina.    Occasionally  gape, 
the  hps  of  an  incised  wound  unite,  a  blood  clot  forming 
between  them,  and  its  fibrine  becoming  organized  and 
drawmg  them  together ;  but  in  instances  of  this  kind 
the  contractile  power  of  the  iris  has  commonly  been 
impaired  by  previous  inflammation,  which  prevents  the 
wound  from_  gaping  open  as  it  does  in  the  healthy  tissue. 

After  an  incised  wound,  the  eye  must  be  kept  at  rest 
until  the  blood  in  the  anterior  chamber  has  become 
absorbed.  We  can  hardly  venture  on  a  proo-nosis  till 
this  has  occurred.  ° 

Foreign  bodies  sometimes  become  lodged  in  the  iris  foreign 
without  wounding  the  lens ;  they  may  be  best  seen  on  bodt  in 
examining  the  eye  by  the  oblique  method  of  Ulumina- 
tion._   Having  discovered  the  situation  of  the  oflfending 
particle,  the  cornea  should  be  punctured,  and  a  pair  of  Should  be 
cannula  forceps  passed  into  the  anterior  chamber ;  the  removed, 
foreign  body  being  seized,  it  may  usually  be  withdrawn 
from  the  eye  without  difficulty.    The  pupil  should  sub- 
sequently be  kept  fully  dilated,  and  the  eye  at  perfect 
rest,  till  all  signs  of  irritation  have  subsided. 

It  will  generally  be  necessary  to  administer  chloro-  under  chlo 
torm,  m  order  that  we  may  command  the  eye  during  roform, 
the  operation :  and  we  should  never  delay  the  removal  ^nhn  f 
of  the  foreign  body  for  one  hour  longer  than  is  neces-  delay 
sary.    If  the  eye  is  already  inflamed,  this  will  be  an 
additional  reason  for  immediate  interference,  rather 
than  an  indication  for  delaying  the  operation.  Should 
there  be  any  difficulty  in  seizing  the  foreign  body,  it  is 
advisable  to  make  a  larger  opening  in  the  cornea,  and 
to  excise  a  portion  of  the  iris,  removing  it  from  the  eve 
together  with  the  foreign  body.* 

p  ^^^^^  ^"  '  Ophthalmic  lieview,  vol.  i. 
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Instances  have  been  recorded,  and  I  have  myself  met 
with  them,  in  which  particles  of  steel  and  similar  sub- 
stances have  become  encysted  in  the  iris,  and  yet  given 
rise  to  no  irritation  ;  but  cases  of  this  description  are 
so  rare,  and  destructive  inflammation  of  the  globe  of 
the  eye  so  constant  a  result  of  the  presence  of  a  foreign 
body  in  the  iris,  that  we  are  not  justified  in  trusting  to 
nature  in  such  cases. 

In  wounds  of  the  iris,  whether  incised,  or  resulting 
frorn  the  presence  of  a  foreign  body  in  the  eye,  it  is 
advisable  to  dilate  the  pupil  with  atropine,  before 
venturing  on  a  prognosis,  or  any  particular  line  of 
treatment ;  because  the  lens  may  have  been  wounded, 
and  the  point  of  injury,  which  is  perhaps  covered  by 
the  iris,  may  not  be  apparent  until  the  pupil  is  fully 
dilated.  A  complication  of  this  kind  would,  of  course, 
materially  affect  the  prognosis,  a  traumatic  cataract  in 
all  probability  resulting. 

Detachment  or  the  Ibis  from  its  ciliary  border  may 
be  complete,  that  is,  the  whole  of  the  iris  may  be 
detached ;  or  a  mere  slit  may  exist  in  its  ciliary  border. 
An  accident  of  this  kind  \isually  occurs  from  an  injury, 
as  for  instance  from  a  blow  with  the  fist  upon  the  eye. 
In  these  cases  the  nature  of  the  accident  may  not  be 
detected  in  the  first  instance,  on  account  of  the  effusion 
of  blood  which  takes  place  into  the  anterior  chamber. 
It  wiU  be  necessary,  therefore,  to  be  guarded  in  our 
prognosis,  as  it  is  impossible  to  determine  the  extent 
or  nature  of  the  injury,  or  if  it  be  complicated  with 
detachment  of  the  retina,  until  the  effused  blood  has 
become  absorbed. 

If  a  portion  of  the  iris  has  been  detached  from  its 
ciliary  border,  as  soon  as  the  aqueous  becomes  clear,  we 

shall  notice  a  false  jjuijil, 
varying  in  size  according 
to  the  extent  of  the  de- 
tachment of  the  iris  {vide 
Fig.  2H).  The  part  of 
the  pupil  corresponding 
to  the  detached  border 
of  the  iris  is  uninfluenced 
by  the  stimulus  of  light, 
its  nerves  and  contractile 
tissue  having  been  torn  through  at  the  point  of  separa- 
tion of  the  iris  from  its  ciliary  border.    In  instances 


Fig.  28. 
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where  the  line  of  separation  is  narrow,  it  often  re- 
quires a  very  careful  examination  of  the  parts  to  detect 
the  lesion,  and  to  account  for  the  otherwise  inexplicable 
irregularity  and  inaction  of  a  portion  of  the  pupU. 

The  patient's  sight  is  usually  somewhat  impaired  by  Sig:ht  im- 
accidents  of  this  kind,  the  irregularity  of  the  pupil  P""^^^- 
interfering  with  perfect  vision ;  and  if  the  rent  in  its 
cihary  border  is  a  large  one,  a  number  of  extraneous 
rays  of  light  enter  by  the  artificial  pupil,  and  falling 
on  the  retina,  produce  considerable  confusion  in  the 
visual  image.    In  one  remarkable  instance  the  whole  Case  of 
of  the  iris  was  removed  by  Von  Graefe.    The  man's  ofTris?'' 
sight,  according  to  the  report  of  the  case  given  by  Mr. 
Wells,*  was  hardly  aflfected  by  this  accident ;  he  says— 
"  The  field  of  vision  of  the  right  eye  is  normal ;  the 
sight  most  excellent,  so  that  the  patient  can  count 
fingers  at  the  distance  of  120—140  feet,  and  can  read 
the  smallest  print.    He  possesses  great  power  over  the  Vision  un- 
dispersed  rays,  and  does  not  find  himself  in  the  least  impaired, 
dazzled  by  the  light.    And,  lastly,  to  crown  all,  the 
accommodative  power  of  this  eye,  with  its  iridereniia 
totalis,  is  almost  perfect  (i— |)."    In  fact,  the  patient 
would  appear  to  have  been  almost  as  happy  without 
an  iris  as  with  one ! 

We  can  do  little  in  the  way  of  treatment,  in  these  Treatment 
cases  of  detachment  of  the  iris,  beyond  keeping  the  eye  nil.  . 
at  rest,  for  the  accident  is  irremediable  so  far  as  the 
reparation  of  the  injury  is  concerned. 

_  Laceeation  of  the  Pupil.— a  few  cases  of  lacera-  Laceea- 
tion  of  the  pupillary  margin  of  the  iris  have  been  °^ 
recorded,  following  blows,  and  unaccompanied  ^y  ^^'^ 
either  a  wound  or  external  injury  to  the  globe  of  the 
eye.f    It  is  difficult  to  conceive  how  an  accident  of 
this  kind  can  take  place  from  concussion,  nevertheless, 
a  rent  of  the  pupillary  border,  and  in  other  cases 
rupture  of  the  fibres  of  the  iris,  have  been  known  to 
follow  it.    As  the  opening  in  the  iris  is  nearer  the 
axis  of  vision  than  in  detachment  of  its  cihary  border,  visual 
the  detect  of  sight  is  greater,  because  the  rays  of  light  disorder 
tail  on  the  retina  nearer  the  macula  lutea.  greater. 


*  Ophthalmic  Hospital  Reports,  vol  ii  p  199 
t  "  Injurios  of  the  Eye,  Orbit,  and  Eyelids,"  by  G.  Lawson, 
p.  123.    bee  also  M.  Weckor's  "Maladies  des  Yeux,"  p  309 
Case  m  point,  Ophtlmlmic  lieviav,  vol.  ii.  p.  213.  " " 
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Cystic  tumours  of  the  Iris  are  rare,  and  when  met 
with,  as  a  general  rule,  follow  an  injury  to  the  eye, 
and  the  formation  of  a  clot  of  blood  in  the  substance 
of  the  iris;  but  independently  of  accidents,  cystic 
tumours  do  occasionally  gi-ow  from  the  iris.  They 
usually  appear  as  a  small  transparent  vesicle  springing 
from  a  broadish  base  attached  to  the  anterior  surface 
of  the  iris.  Mr.  Hulke  remarks—"  An  examination 
of  all  the  cases  which  I  have  been  able  to  collect 
shows :  1.  That  cysts,  in  relation  with  the  iris  pro- 
jecting into  the  anterior  chamber,  originate  in  two 
situations,  1,  in  the  iris  ;  and  2,  in  connexion  with  the 
ciliary  processes.  The  first  lie  between  the  uveal  and 
the  muscular  stratum  of  the  ii-is,  and  are  distinguished 
by  the  presence  of  muscular  fibres  upon  their  anterior 
wall ;  the  second  lie  behind  the  iris,  and  bear  the  uveal 
as  well  as  muscular  strata  on  their  front.  II.  It  also 
shows  that  these  cysts  are  of  more  than  one  kind ; 
that  there  are,  1,  delicate  membranous  cysts,  with  an 
epithelial  lining  and  clear  limpid  contents ;  2,  thick- 
walled  cysts,  with  opaque  thicker  contents  (whether 
these  are  genetically  distinct  from  1  we  are  not  yet  m 
a  position  to  determine,  but  it  seems  probable  that 
thoy  are  so) ;  3,  solid  cystic  collections  of  epithe- 
lium, wens  or  dermoid  cysts ;  4,  cysts  formed  by 
deliquescence  in  myxomata.  III.  As  regards  treat- 
ment, puncture,  simple  or  combined  with  laceration, 
is  so  generally  unsuccessful,  that  excision  is  always 
preferable.  It  is  evident  that  the  chances  of  success 
will  be  proportionate  to  the  completeness  of  the  ex- 
cision, and  the  practicability  of  this  will  vary  with  the 
size  of  the  cyst  and  the  extent  of  its  connexions,  and 
with  its  position  in  or  behind  the  iris."*  It  is  clearly 
advisable,  therefore,  to  excise  the  cyst  together  with 
the  segment  of  the  iris  from  which  it  springs,  as 
speedily  as  possible,  otherwise  the  abnormal  growth 
may  excite  dangerous  irido- choroiditis,  or  sympathetic 
disease  in  the  other  eye. 

Condylomata  may  often  be  seen  springing  from  the 
iris  in  cases  of  parenchymatous  inflammation^  and  I 


*  Ophthalmic  Hospital  Reports,  vol.  vi.  p.  16. 
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described  their  appearance  when  speaking  of  that 
affection.  Should  the  condyloma  increase  to  any  con- 
siderable size,  it  may,  by  coming  in  contact  with  the 
cornea,  excite  keratitis,  which  no  treatment  will 
relieve  until  the  cause  of  the  irritation  has  been  re- 
moved. 

The  syphilitic  history  of  the  case  would  lead  us  to  a  Geiierally 
correct  diagnosis  of  the  disease  ;  and  its  treatment  is  '^p'"""''' 
comprised  in  that  already  recommended  in  parenchy- 
matous iritis.    There  is  only  one  condition  of  the  parts, 
that  I  ap  aware  of,  which  could  be  mistaken  for  the 
disease  in  question,  and  that  is  the  presence  of  neo- 
plastic growths,  such  as  are  sometimes  observed  on 
the  iris  in  those  who  suffer  from  leprosy ;  but  the  Sometimes 
appearance  of  the  patient,  under  these  circumstances,  ''•'P''^''^- 
would  at  once  correct  an  erroneous  impression  as  to 
the  nature  of  the  disease.    It  is  possible,  of  course, 
that  a  leprous  patient  may  contract  syphilis,  and 
therefore  suffer  from  condylomata  of  the  iris,  but  such 
cases  are  rarely  met  with. 

Medullaby  Cancer  of  the  iris  is  occasionally  seen.  Canceb  of 
A  case  of  this  kind,  under  Mr.  Dixon's  care,  presented 
the  following  characters  :— The  patient  appears  to 
have  been  a  healthy  man,  twenty-five  years  of  ao-e. 
It  was  quite  uncertain  how  long  the  tumour  had  be°en  Case 
m  existence,  but  when  first  seen  it  almost  filled  the 
anterior  chamber  ;  "  it  was  a  greyish,  jelly-Uke  mass, 
with  opaque  points  scattered  through  it,  and  was 
abundantly  supplied  with  minute  bloodvessels;"  the 
cornea  was  transparent,  and  until  the  mass  covered 
the  pupil  the  man  could  see  perfectly.*    Mr.  Dixon  Successful 
removed  the  eyeball,  and  the  patient  made  a  rapid  re-  removal, 
covery ;  and  up  till  the  time  of  the  publication  of  the 
report  no  return  of  the  disease  had  occurred. 

Another  case  of  a  very  similar  nature,  is  detailed  in 
the  same  number  of  the  Ophthalmic  Eeports,  by  Mr. 
Cowell.  But  cancer  commencing  in  the  iris  is  a  com- 
paratively rare  affection;  and  malignant  disease  of 
the  internal  tunics  of  the  eye  usually  finds  its  nidus 
m  the  choroid,  and  gradually  invades  the  other  struc- 
tures contained  within  the  eyeball. 

Cys'I'xcerci  of  the  Iris  are  occasionally  met  with ;  Ctsti- 

  CBUCUS  OP 

"  '         "   litis. 


*  Ophtlialmic  Hospital  Reports,  vol.  v.  p.  230. 
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Fig.  29  18  a  copy  of  a  drawing  from  one  made  by  Mr. 
Teale,  juu.,  showing  tlie  position  of  a  cysticercns 
attached  to  the  iris,  which  he  re- 
moved, together  with  a  portion  of  the 
iris,  by  an  iridectomy.  Tiie  eye, 
prior  to  the  operation,  presented  the 
following  appearances  : — "  On  the 
surface  of  the  lower  part  of  the  iris 
was  seen  an  opaque  body,  constricted 
in  the  middle,  and  rather  larger  than 
an  hemp- seed,  which  was  evidently 
causing  some  distress  to  the  eye. 
The  conjunctiva  was  slightly  in- 
jected; the  cornea  was  bright,  but 
dotted  on  its  posterior  surface  with  minute  spots, 
as  in  corneo-iritis ;  the  iris  was  active,  except  at  the 
situation  of  the  white  body,  near  which  it  was  adherent 
to  the  capsule  of  the  lens  ;  tension  normal.  Reading 
No.  16,  Jaeger."* 

In  instances  of  this  kind  the  plan  of  treatment 
adopted  by  Mr.  Teale  would  certainly  seem  to  possess 
considerable  advantages  over  any  other,  the  cysti- 
cei-cus  being  removed  from  the  eye,  together  with  the 
portion  of  the  iris  to  which,  it  was  attached,  by  an 
iridectomy. 


FUNCTIONAL  DISEASES  OF  THE  IRIS. 


Mtdbi- 

ABIS. 


Simple 
dilatation 
of  pupil. 


Mydriasis  is  an  abnormal  dilatation  of  the  pupil, 
occurring  independently  of  disease  of  the  deeper  struc- 
tures of  the  eye ;  so  that,  although  the  pupil  does  not 
contract  on  exposure  to  light,  and  the  patient  suffers 
from  impairment  of  vision,  in  consequence  of  the 
excess  of  light  admitted  into  the  eye,  still  this  defect 
is  remedied  by  placing  a  diajAragm,  with  a  small  hole 
drilled  through  it,  in  front  of  the  eye.  The  outer  rays 
of  the  cone  of  light  impinging  on  the  retina  being 
cut  off,  the  defective  vision  is  in  great  part  corrected ; 
and  the  patient,  while  looking  thi-ough  the  hole  in 
the  diaphragm,  sees  well.  This  contrivance  will  not, 
of  course,  overcome  defects  due  to  loss  of  accommoda- 
tion, depending  on  causes  similar  to  those  which  in- 


*  Ophthalmic  Hospital  Heports,  vol.  v.  p.  320. 
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duce  the  mydriasis.  The  same  restilt  may  be  attained 
by  causing  the  pupil  to  contract  by  the  application  of 
Calabar  bean  to  the  eye.  The  above  definition  of 
mydriasis,  therefore,  excludes  all  cases  of  dilatation  of 
the  pupil  depending  on  deep-seated  disease  of  the  eye. 

Mydriasis  may  be  confined  to  one  eye,  or  both  eyes 
may  be  affected.    The  cause  of  the  dilatation  of  the  Causes : 
pupil  may  be  the  suspension  of  the  functions  of  the  paralysis  of 
thn-d  nerve_,  the  circular  fibres  of  the  iris  being  thus  '^'""'^ 
paralysed,  for  when  this  nerve  is  divided  the  pupil  re- 
mains dilated.    The  same  effect  may  be  induced  by 
u-ritation  of  the  cervical  branches  of  the  sympathetic,  irritation 
which  are  distributed  to  the  dilatator  pupillEe ;  this  ofsympa- 
muscle  being  thrown  into  action,  the  pupil  dilates.* 
'    f^!^  Treatment  must  evidently  depend  on  the  nature  Treaiment 
ot  the  disease.    In  some  few  instances  it  appears  to 
arise  from  reflex  action,  excited  by  the  presence  of  a 
foreign  body  on  the  cornea  or  conjunctiva ;  or  it  may 
be  that  some  more  distant  branch  of  the  sentient  nerve 
IS  m  the  first  instance  affected,  the  irritation  being 
conveyed  by  reflex  action  through  the  oculo-motor 
nerve,  and  thereby  destroying  the  contractile  power  of 
the  circular  fibres  of  the  iris.    In  these  cases  our  fii-st  Remove 
care  should  obviously  be  to  remove,  if  possible,  the 
cause  of  the  irritation.  irritation. 

If  the  mydriasis  appears  to  depend  on  defective 
action  of  the  third  nerve.  Faradization  may  be  useful;  Faradiza- 
tne  action  ot  the  galvanic  current,  however,  should  tion. 
never  be  continued  for  more  than  a  few  seconds  at  a 
time.t  and  if  the  pupil  does  not  contract  speedily 
under  its  _  influence,  we  can  expect  but  Httle  benefit 
trom  continuing  this  treatment.  Should  the  patient 
have  suffered  from  syphilis,  the  case  must  be  treated 
upon  the  prmciples  generally  appUcable  under  such 
cu-cumstances. 

If  the  dilatation  of  the  pupil  results  from  irritation 
going  on  m  the  intestinal  canal,  whether  excited  by 
worms  or  any  other  cause,  and  propagated  throuo-h 
the  sympathetic  to  the  radiating  fibres  of  the  iris  we 
must  endeavour  to  remove  the  source  of  irritation  bv 
anthelmmtics  m  one  case,  and  by  a  blue-pill  and  black-  Antl.ei- 

   miuties  and 

pur  ""Stives 

*  J.  Bell  on  the  Pathology  of  Certain  Forms  of  Dilated  Punil 
Edin.  Med.  Journal,  No.  X.,  p.  917,  ■L'uaiea  i'upil. 

t  Vide  page  100. 
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draught  in  another.  From  my  own  experience,  I  am 
inclined  to  believe  that  some  such  source  of  irritation 
is  the  most  frequent  cause  of  mydriasis;  and  these 
remote  remedies  may  do  more  to  overcome  the  dilata- 
tion of  the  pupil  than  anything  else.  The  affection 
may  be  relieved  by  the  instillation  of  a  solution  of 
Ca.labar  bean,  but  can  hardly  be  cured  unless  by  appro- 
priate treatment  directed  towards  the  restoration  of 
the  functions  of  the  stomach,  liver,  or  any  other  organ 
which  may  appear  to  be  at  fault. 

We  might  class  among  these  cases  instances  of  ex- 
cessive anaemia,  following  disease  of  the  spleen,  in 
which  dilatation  of  the  pupil  is  accompanied  by  ac- 
commodatory  ■  asthenopia.  The  cause  of  the  impair- 
ment of  vision  in  these  instances  is  obvious  enough, 
and  the  old  prescription  of  "  plenty  of  water,  air,  and 
iron,"  or  "  washing,  airing,  and  ironing  "  your  patient, 
is  the  only  rational  plan  of  treatment. 

Myosis  is  precisely  the  opposite  condition  to  my- 
driasis ;  the  pupil  being  abnormally  contracted,  and 
failing  to  dilate  as  it  should  do  when  the  patient  is 
placed  in  a  dark  room,  or  after  sunset.  The  j^upil  wiU, 
however,  expand  under  the  influence  of  mydriatics ; 
and  it  may  then  be  noticed  that  it  is  perfectly  regular, 
and  hence  its  inability  to  dUate  is  clearly  not  dependent 
on  synechia. 

The  contraction  of  the  pupil  under  ordinary  circum- 
stances is  a  reflex  action,  excited  by  the  stimulus  of 
light  falling  on  the  retina,  and  being  propagated  to  the 
oculo-motor  nerve,  so  that  the  circular  fibres  of  the  iris 
contract  and  close  the  pupil.  If  only  a  small  quantity 
of  light  enters  the  eye,  as  is  the  case  after  sunset,  ita 
action  on  the  retina  is  slight ;  and,  consequently,  the 
excitation  of  the  third  nerve  is  proportion  ably  less  than 
in  daylight,  the  pupil  remaining  semi-ddated.  Division 
of  the  sympathetic  in  the  neck  is  likewise  followed  by 
contraction  of  the  pupil,  the  dilatator  pupillce  being 
paralysed :  lesions  of  the  spinal  cord  aft'ecting  the 
sympathetic  may  thus  produce  myosis;  so  that,  in 
instances  of  myosis,  we  must  consider  all  the  circum- 
stances of  the  case  by  the  light  of  our  knowledge  of 
the  physiology  and  pathology  of  the  third  and  symjja- 
thetic  nerves.  This  condition  is  occasionally  caused  by 
long  continued  work  upon  minute  objects,  as  for  in- 
stance in  watchmakers  the  sphincter  muscle  of  the  iins 
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acquiring  a  preponderating   power  over   the  dila- 
tator. 

Cases  of  myosis  are  sometimes  mistaken  for  hemera-  Mistaken 
lopia  (night  blindness),  in  that  the  patient  comi3lains  for  night 
principally  of  impairment  of  vision  coming  on  after  ^^"''"^^s- 
sunset,  which  evidently  depends  on  an  insufficiency  of 
light  reaching  the  retina,  through  the  contracted  pupil, 
to  produce  distinct  vision.    The  patient  has  no  pain 
in  the  eye,  and  his  sight  is  good  during  the  day.  The 
case  very  much  resembles  one  of  hemeralopia,  with  this 
difference,  however:  that  in  hemeralopia  the  pupil  acts 
freely,  the  disease  essentially  consisting  in  a  temporary 
loss  of  power  in  the  retina,  arising  from  over  stimula- 
tion," or  from  anasmia  of  its  nervous  elements ;  the 
latter  being  by  far  the  most  common  cause  of  night 
blindness. 

We  know  at  present  so  little  about  the  functions  of 
the  sympathetic,  that  it  is  impossible  to  understand 
why,  in_  some  cases  of  habitual  constipation,  or  of  Dyspepsia 
dyspepsia,  myosis  occurs.  We  can  only  suppose  that  ^  <=a"8e  of 
it  arises  from  some  functional  disturbance  of  the  sympa- 
thetic,  propagated  to  the  branches  supplying  the  iris — 
a  very  vague  explauation,  it  is  true,  but  the  best  we 
can  give  of  the  matter.  In  cases  of  this  kind,  our 
wisest  plan  of  treatment  is  to  correct  and  improve 
the  state  of  the  digestive  organs  as  far  as  we  can. 

Irritation  of  the  oculo-motor  nerve,  arising  from 
meningitis,  or  a  clot  of  blood,  or  other  affection  of  the  Affection 
brain  substance  from  which  the  nerve  originates,  may  brairi'' 
mduce  contraction  of  the  pupil ;  but  under  these  cir- 
cumstances, the  myosis  is  a  very  unimportant  matter 
in  comparison  with  the  primary  disease. 

Artificial  mydriasis,  and  myosis,  may  be  induced 
respectively  by  the  action  of  atropine  and  Calabar 
bean,  as  well  as  by  some  other  drugs. 

TjiEMULOus  lais  (ii-idodonesis)  is  very  seldom  seen  teemu 
unless  the  lens  has  been  removed.    As  the  iris  rests  on  lous  luis 
the  crystalUne,  we  can  readily  understand  that  when 
the  lens  as  taken  away,  having  lost  its  support,  it  ofTns°'' 
hangs  like  a  loose  curtam  m  the  anterior  chamber,  and 
consequently  has  a  tremulous  movement  imparted  to 
it  when  the  eye  is  turned  from  one  side  to  the  other 
The  same  result  may  occur  from  an  excess  of  aqueous  v 
m  the  posterior  chamber  forcing  the  lens  backwards  aqueous'' 
and  the  ms  forwards  (hydro-ophthalmia)— a  condition 
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but  i-ai"ely  met  with.  If  the  vitreous  is  in  a  fluid  con- 
dition, the  lens  may  sink  deeply  into  it,  receding  from 
the  iris,  and  iridodonesis  result  as  before.  Under  these 
circumstances,  the  ophthalmoscope  will  reveal  the 
nature  of  the  disease,  and  the  cause  of  the  tremulous 
movement  of  the  iris. 

Hippus. — In  this  affection  of  the  iris,  the  joupil 
dilates  and  contracts  raj^idly,  involuntarily,  and  inde- 
pendently of  the  stimulus  of  light.  It  is  u.sually  met 
with  in  cases  of  retinal  disorder,  and  still  more  often 
in  affections  involving  the  membranes  of  the  brain.  It 
has  been  noticed  as  occui-ring  in  instances  of 

Nystagmus. — This  latter  condition  of  the  eye  is  de- 
scribed by  Dr.  Mackenzie  as  being  an  involuntary 
motion  of  the  eyeball  from  side  to  side,  due  to  clonic 
spasm  of  the  recti,  and  symptomatic  of  various  nervous 
diseases  :  as  hysteria,  epilepsy,  chorea,  and  so  on. 

AETiriCIAL  PUPIL. 

Artipicial  The  OPERATIONS  usually  employed  for  the  formation 
Pdpil.  Qf  artificial  pupil  are  three  in  number:  1st.  Exci- 
Various  sion  of  a  portion  of  the  iris ;  2nd.  The  operation  known 
operations,  as  iridesis,  or  displacement  of  the  pupil ;  8rd.  Iridec- 
tomy. 

Before  describing  the  method  of  performing  these 
operations,  I  would  observe  that  the  chief  danger  we 
Caution  as    have  to  avoid  in  practising  them  is,  not  to  wound  the 
to  the  leus.  ^y^^  thereby  cause  a  traumatic  cataract.  Ordi- 

nary caution,  especially  if  our  patient  is  under  the 
influence  of  chloroform,  will  enable  us  to  steer  clear  of 
this  danger ;  and  it  is  almost  impossible  to  lay  down 
any  rules  which  would  be  of  assistance  in  the  matter. 
A  gentle  hand  and  steady  eye,  with  a  thorough  know- 
ledge of  the  anatomy  of  the  parts,  are  the  principal 
requirements  in  these  as  in  other  operations  on  the  eye. 

1.  Excision  of  the  Ibis. — Chloroform  having  been 
administered,  the  patient  being  laid  on  his  back  upon 
a  couch  in  front.of  a  good  light,  and  a  stop-speculum 
adjusted,  the  surgeon  stands  behind  him,  and  secures 
the  eyeball  by  seizing  a  fold  of  the  conjunctiva,  near 
the  margin  of  the  cornea,  with  a  pair  of  toothed  forceps. 
He  then  passes  a  broad  needle  through  the  margin  of 
the  cornea,  at  a  spot  nearest  to  the  point  at  which  he 
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proposes  excising  the  iris.  A  Tyrrell's  bluut  hook  is  to 
be  inserted  sideways  through  the  opening  in  the  cornea, 
and  passed  onwards  until  its  hooked  extremity  reaches 
the  margin  of  the  pupil,  when  it  is  to  be  turned  down- 
wards, so  as  to  hook  over  the  pupillary  margin  of  the 
irib.    ine  instrument  is  then  to  be  carefully  withdr  awn  Withdraw 
irom  tlie  eye,  being  again  partly  rotated,  and  draggino-  '^^cise 
with  It  a  small  fold  of  the  iris.'  Immediately  this  fold  i.-  f  °' 
l  J^,Tf  o^^t  beyond  the  wound  in  the  cornea,  an 
assistant  should  smp  it  off,"  close  to  the  edges  of  the 
wouud,  with  a  pair  of  curved  scissors :  the  speculum  is 
l.T.i^      removed,  and  the  eye  kept  closed  with  a 
pad  and  bandage  for  a  few  days 

imSeSatefvTnTr'''^-'^'?  "^-^'^^^  «^i«ts  Modifica- 

immeaiately  in  the  axis  of  vision,  preventing  our  seeino-  tio..  i„ 

the  edge  of  the  pupil,  although  it  may  have  beeir^'f 
Klr*^  }^  i«  evident  that  w^  cannot  per^ 

toim  the  operation  above  described.    It  would  be  a 

hoof  T'i!  P^"°"f  ^.^^^  |«  g™Pe  about  with  the  blant 
hook  m  the  anterior  chamber,  in  the  hope  of  seizino- 
the  pupillary  margin  of  the  iris,  which  wi  cannot  l"e 
through  the  opaque  cornea.     Under  these  circum! 

necessary.""      '""'''^  °P^^^*^«^  '-'^^^^ 

In  place  of  passing  a  hook  into  the  anterior  chamber,  Oper..tion 
Ftg  30 

■  '  ■  ccps. 


it  will  be  requisite  to  make  the  opening  in  the  cornei 
sufficiently  large  to  allow  of  a  pair  of  cannula  or  iridec- 
tomy forceps  bemg  introduced  into  the  eye.  A  fo  d  of 
the  ins,_as  near  as  possible  to  its  pupillaJJ.  marlTn  t 
to  be  seized,  and  having  been  withdAwn  thr^uL^h  the 

rsrtakuFi^sr'Pr'?^^^^"^^,^^  <^orZ%'':: 

assistant  (1  ig.  30).    Care  must  be  taken  that  th^  iris 
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is,  if  practicable,  excised  from  its  pupillary  margin  out- 
wards, otherwise,  if  only  a  fold  of  the  iris  is  seized  by 
the  forceps,  midway  between  its  free  and  cihary  borders, 
a  piece  may  simply  be  snipped  out  of  the  iris,  leaving 
a  hole  in  it. 

2.  Iridodesis,  ok  Iridesis. — Another  operation  era- 
ployed  for  the  formation  of  an  artificial  pupil,  and 
named  "  Iridesis,"  is  performed  as  follows.  The  posi- 
tion of  patient  and  surgeon  is  precisely  the  same  as  in 
the  operation  above  described  :  the  eyelids  are  to  be 
separated  with  a  spring  speculum,  and  the  globe  of  the 
eye  fixed  by  seizing  a  fold  of  the  conjunctiva  near  the 
inner  margin  of  the  cornea.  A  narrow-bladed  knife  is 
then  to  be  passed  through  the  sclerotic,  close  to  the 
margin  of  the  cornea,  the  blade  of  the  instrument  pene- 
trating the  anterior  chamber  immediately  in  front  of 
the  iris  ;  a  pair  of  cannula  forceps  is  to  be  introduced 

Fio.  .SI. 


into  the  eye  through  the  wound,  and  a  fold  of  the  iris 
is  to  be  seized  about  midway  between  its  cihary  and 
pupillary  borders ;  the  forceps  are  then  to  be  with- 
drawn, together  with  the  fold  of  iris,  through  the 
wonud,  so  as  to  drag  the  pupil  towards  the  sclerotic. 
A  ligature  In  place  of  excising  the  extruded  portion  of  the  iris, 
applied.  as  in  the  last  operation,  a  fine  silk  ligature  is  to  be  tied 
round  it  close  to  the  lips  of  the  wound.  _  The  small 
knob  of  strangulated  iris  thus  formed  will  be  suffi- 
ciently large  to  prevent  its  slipping  back  into  the 
anterior  chamber  (Fig.  31).    Subsequently,  the  edges 
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of  the  wound  unite,  and  effectually  entangle  the  iris  in 
the  cicatrix,  thus  keeping  the  pupil  permanently  dis- 
placed outwards.* 

As  there  is  some  little  trouble  in  api^lying  the  liga-  Prepara- 
ture  to  the  fold  of  the  iris,  after  it  is  drawn  through  tionofthe 
the  wound  in  the  sclerotic,  it  is  well  to  be  prepared 
beforehand  for  this  difficulty.    After  the  opening  in 
the  sclerotic  has  been  completed,  Mr.  Critchett  recom- 
mends that  a  loop  of  fine  silk  be  passed  over  the  end  of 
the  cannula  forceps ;  as  the  instrument  enters  the  eye 
the  loop  falls  down,  and  comes  to  rest  on  the  sclerotic 
over  the  edges  of  the  wound.    When  the  forceps  are  Method  of 
withdrawn,  and  the  fold  of  iris  pulled  out  through  the  tightening 
wound,  the  loop  of  silk  is  to  be  drawn  into  a  knot,  an 
assistant  seizing  either  end  of  the  thread  with  a  pair  of 
cilia  forceps  {vide  Fig.  31).    The  advantage  of  using 
forceps  is,  that  it  facilitates  our  taking  hold  of  the  ends 
of  the  silk  and  tightening  them  ;  it  is  difficult  to  mani- 
pulate under  these  circumstances  with  one's  fingers, 
and  we  must  carefully  avoid  dragging  on  the  iris, 
otherwise  we  may  detach  it  from  its  ciliary  border  and 
do  irreparable  harm. 

The  opening  in  the  cornea  should  only  be  sufficiently  Comtal 
large  to  allow  the  introduction  of  the  cannula  forceps,  wourd 
otherwise  the  fold  of  the  iris,  after  it  has  been  tied,  to-  ™^"an^^ 
gether  with  the  ligature,  may  sHp  through  the  wound 
into  the  anterior  chamber  of  the  eye. 

The  object  of  this  operation  is  to  disjalace  the  pupil,  Advan- 
and  brmg  it  behind  a  healthy  portion  of  the  cornea,  in  V'-^^^P^ 
those  cases  where  the  axis  of  vision  is  occluded  by 
corneal  opacity.  Its  superiority  over  excision  of  the 
ins  consists  in  this,  that  we  can  more  accurately  com- 
naand  the  size  of  the  pupil,  and  by  not  dividing  the 
circular  fibres  of  the  iris  the  contractility  of  the  aper- 
ture is  retained,  so  that  it  responds  to  the  stimulus  of 
light. 

3.  Iridectomy.— The  patient  having  been  placed  in  3.  Ip,dec- 
the  recumbent  position,  and  rendered  completely  in-  tomv. 
sensible  with  chloroform,  a  Weiss's  stop-speculum  is  to 
be  adjusted.    The  surgeon,  standing  behind  his  pa- 
tient's head,  seizes  a  fold  of  the  conjunctiva,  opposite 

♦  Mr.  Critchett  on  Iridesis,  Ophthalmic  Hospital  Reports,  vol.  i. 
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the  intended  point  of  puncture,  with  a  pair  of  toothed 
forceps,  so  as  to  steady  the  f^loLe  of  the  eye ;  he  then 
makes  an  incision  through  the  sclerotic  with  a  lance- 
shaped  knife,  at  a  jooint  from  |  to  1^  lines  behind  the 
margin  of  the  cornea,  and  thrusting  the  blade  of  the 
instrument  steadily  onwards,  close  in  front  of  the  iris, 
an  opening  about  a  quarter  of  an  inch  long  is  made  in 
the  sclerotic.  The  knife  is  then  to  be  slowly  withdrawn 
from  the  eye.  If  the  anterior  chamber  is  very  shallow, 
the  incision  may  best  be  made  with  a  uarrow-bladed 
cataract  knife ;  there  is  less  risk  of  wounding  the 
lens  than  with  a  lance-shaped  knife. 

The  surgeon,  still  fixing  the  globe  of  the  eye  with 
one  hand,  takes  a  pair  of  iridectomy  forceps  in  the 
other,  and  inserting  their  points  through  the  wound 
in  the  sclerotic,  seizes  a  fold  of  the  iris  about  midway 
between  its  ciliary  and  pupillary  borders,  and  drawing 
the  fold  of  iris  out  through  the  wound,  an  assistant 
cuts  ofl'  the  requisite  amount  of  iris  with  a  pair  of 
scissors,  quite  close  up  to  the  edges  of  the  wound  in 
the  cornea.  In  many  cases  of  glaucoma  after  the 
opening  has  been  made  in  the  cornea,  the  iris  protrudes 
through  the  edges  of  the  wound.  This  is  an  advantage, 
for  it  enables  us  to  seize  a  fold  of  the  iris  without  in- 
serting the  forcejjs  into  the  anterior  chamber. 

The  fold  of  iris  may  be  excised  as  above  described, 
or  it  may  be  ctit  off  by  either  of  the  following  modifi- 
cations introduced  by  Mr.  Bowman.  He  describes  them 
thus  :*  "  The  iris  is  then  brought  outside  the  chamber 
and  divided  with  small  scissors,  on  one  side  of  the 
forceps,  from  the  pupillary  to  the  ciliary  border,  the 
forceps  pulling  it  gently  at  the  same  time,  so  as  to 
ensure  this  complete  division  of  it.  The  end  held  by 
the  forceps  is  then  torn  from  the  ciliary  attachment  as 
far  as  the  angle  of  the  incision,  and  even  dragged  upon 
a  little,  so  as  to  detach  it  beyond  the  angle,  and  then 
divided  with  the  scissors  quite  close  to  the  angle.  The 
cut  end  then  retreats  within  the  chamber.  The  oppo- 
site side  of  the  prolapsed  part  is  then  seized  and  dealt 
with  exactly  in  the  same  manner.  No  iris  should  be 
left  in  the  angle  of  the  incision,  lest  the  healing  process 
be  imperfect,  and  subsequent  irritation  occur," 
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This  proceeding  is  shownin  Fig.  31*  I.;  a  tlie  prolapse, 
divided  into  two  portions  at  h.  The  lower  portion  is  to 
be    drawn,    in  the 


Fig.  31*  I. 


direction  of  c,  to  the 
lower  angle  of  the 
incision,  and  snipped 
olF.  The  upper  por- 
tion is  then  to  be 
drawn  in  the  direc- 
tion of  d,  and  also 
divided. 

Instead  of  dividing- 
it  into  two  portions, 
the  prolapse  may  be 
drawn  to  one  angle 
of  the  incision,  and 
partly  divided  close 
up  to  the  angle ;  the 
other  portion,  being 
then  gently  torn  from 
its  ciliary  insertion 
(slight  snips  with  the 
scissors  aiding  in  the 
division),  and  drawn  to  the  opposite  angle,  is  there 
to  be  completely  cut  off.  This  is  illustrated  in  Fig.  II.;  a, 
the  prolapse  drawn' down  to  the  lower  angle  a'  of  the 
incision,  where  the  inferior  portion  is  to  be  divided, 
and  the  other  drawn  .  „ 

up,  in  the  direction 
of  h,  to  the  upper 
angle  of  the  incision. 

The  latter  proceed- 
ing is  perhaps  to  be 
preferred  if  there  is 
much  bleeding,  for 
then  it  is  not  always 
easy  to  find  the  uncut 
portion,  more  par- 
ticularly if  it  has  slipped  back  between  the  lips  of 
the  wound.  Either  method  will  yield  an  excellent 
artificial  pupil.  The  iris  will  be  torn  away  quite  up 
to  its  ciliary  attachment,  and  the  pupil  will  conse- 
quently reach  quite  to  the  periphery  (Fig.  III.). 

If  there  is  any  heemorrhage  into  the  anterior  cham- 
ber, it  should  be  permitted  to  escape  before  coagulation. 


A  second 
Kieihod; 


when  pre- 
ferable. 
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After-treat- 
ment. 


Cautions. 

1.  Let  the 
opening  in 
sclerotic 
be  free. 


2.  Be  care- 
ful of  lens 
and  cornea. 

3.  Detach 
the  iris. 


4.  Let 
alone  any 
blood. 


An  upper 

opening 

preferable. 


A  small  curette  should  be  inserted  between  the  lips  of 
the  wound,  slight  pressure  being  at  the  same  time  made 
upon  the  eyeball  with  the  fixation  forceps,  so  as  to 
facilitate  the  escape  of  the  blood.  The  scoop  should 
never  be  inserted  into  the  anterior  chamber.  If  the 
blood  does  not  flow  off  readily,  it  should  not  be  forced 
out,  but  be  permitted  to  remain,  for  it  will  soon  be 
absorbed,  particularly  if  a  compressive  bandage  is 
applied.* 

The  excision  of  the  iris  having  been  completed,  the 
stop-speculum  is  to  be  removed,  and  the  eye  kept  closed 
with  a  pad  and  bandage.  If  the  patient  suffers  much 
pain  subsequently  to  the  operation,  a  few  doses  of 
morphia  may  be  administered,  but  this  is  seldom  neces- 
sary. 

In  performing  the  operation  of  iridectomy,  the  chief 
points  to  attend  to  are, — 1st,  to  make  a  free  opening 
in  the  sclerotic.  With  a  wound  less  than  a  quarter 
of  an  inch  long,  it  is  almost  impossible  to  complete  the 
operation  satisfactorily.  A  larger  opening  in  the  scle- 
rotic can  do  no  possible  harm ;  the  wound  will  heal  in 
twenty-four  hours  ;  there  is  no  fear  of  prolapse  of  the 
iris ;  and  the  more  frequently  I  operate,  the  more  con- 
vinced I  am  that  a  free  opening  is  most  essential  to  the 
success  of  iridectomy. 

2nd.  Be  careful  to  keep  the  point  of  the  knife  mid- 
way between  the  iris  and  cornea.  By  attending  to 
this  rule,  both  the  lens  and  cornea  will  escape  injury. 

3rd.  It  is  necessary  that  the  ciliary  attachment  of 
the  iris  should,  if  practicable,  be  divided.  The  edges 
of  the  wound  must  be  carefully  freed  from  any  poi-tion 
of  the  iris ;  if  tags  of  it  are  left  between  them,  a 
troublesome  fistula  of  the  sclerotic  may  form,  or  con- 
tinued irritation  of  the  iris  may  be  established. 

4th.  Do  not  attempt  to  remove  the  blood  from  the 
anterior  chamber,  after  the  operation,  by  a  scoop ;  it 
is  speedily  absorbed,  and  in  the  meantime  can  do  no 
harm. 

With  regard  to  the  position  of  the  opening  to  be 
made  in  the  iris,  other  circumstances  being  favourable, 
the  superior  section  of  the  iris  should  always  be  re- 
moved, as  the  ujpper  lid  covers  the  j)art  to  a  consider- 
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able  extent,  and  in  tliis  way  lessens  tlie  blurring  caused 
by  the  excessive  amount  of  light  which  would  other- 
wise reach  the  retina.  In  instances  of  ulceration  or 
opacity  of  the  cornea,  the  position  of  the  iridectomy 
must  be  adapted  to  the  circumstances  of  the  case. 

The  knife  emjjloyed  in  making  the  opening  through  Instru- 
the  upper  and  inner  part  of  the  sclerotic,  should  have 
the  blade  bent  at  an  obtuse  angle  with  the  shaft ;  an 
instrument  of  this  kind  facilitates  the  operation.  But 
in  making  the  lower  and  outer  section,  I  prefer  such 
a  knife  as  one  ordinarily  uses  in  cases  of  linear  extrac- 
tion. 

The  after-treatment  consists  in  keeping  a  pad  and  After-treat- 
bandage  over  the  eye,  and  the  patient  should  be  con- 
fined  to  his  bed  for  a  few  days.    The  wound  in  the 
sclerotic  heals  in  three  or  four  days,  and  the  patient 
very  soon  recovers  from  the  effects  of  the  operation. 

Increasing  use  of  Iridectomy . — It  is  remarkable  how  Iridectomy, 
rapidly  the  advantages  to  be  derived  from  the  opera-  ^: 
tion  of  iridectomy  have  been  developed,  and  its  em-  SXIss. 
ployment  extended,  since  its  first  introduction  at  a 
very  recent  period  into  ophthalmic  practice.  I  certainly 
find  it  so  in  my  own  case,  and  can  safely  say  that  as 
each  year  passes  by,  the  number  of  my  iridectomy 
operations  increases,  simply  because  the  more  exten- 
sively I  perform  this  operation  in  various  acute  diseases 
of  the  eye,  the  more  satisfied  I  am  of  its  advantages, 
and  of  my  inability  to  obtain  similar  results  by  other 
means. 

Iridectomy  is  especially  called  for  in  glaucoma,  acute  wiien 
choroiditis,  irido-choroiditis,  rapidly  advancing  or  in- 
tractable  ulcers  of  the  cornea,  in  occlusion  of  the  pupil, 
and,  in  combination  with  other  operative  means,  for 
the  removal  of  the  lens. 

Iridectomy,  when  the  patient  is  under  the  influence 
of  chloroform,  and  with  a  stop-speculum  to  separate 
the  lids,  is  by  no  means  a  difficult  undertaking,  and  it  An  easy 
IS  an  operation  which  every  medical  man,  however  operation, 
small  his  field  of  work,  should  be  prepared  to  under- 
take  promptly,  as  being  in  some  instances  the  only 
means  at  command  for  saving  a  patient's  sight. 

Circumstances  requiring  an  Artificial  Pupil.—  Artificial 
We  may  now  proceed  to  consider  the  circumstances  P^"!- 
which  necessitate  an  operation  for  an  artificial  pupil,  qp^^^d  ^" 
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Conditions 
nouessary 
for  success. 


Amount 
of  sig'ht 
tested. 


Tension  of 
eye. 


1.  Choice  of 
operation 
in  central 
opacity. 


Iridesis,  if 
pupil  di- 
latable. 


and  the  condition  of  an  eye  which  would  lead  us  to 
choose  one  operation  in  preference  to  another  for  the 
end  we  have  m  view:  this  is  evidently  to  make  an 
opening  through  the  iris  behind  a  healthy  portion  of 
the  cornea,  when  vision  is  prevented  by  a  central 
opacity  of  that  part,  a  closed  pupil,  or  some  other 
obstruction  to  the  passage  of  the  rays  of  light  to  the 
retina. 

The  conditions  necessary,  therefore,  for  the  success- 
lul  performance  of  this  operation,  are— First,  that  a 
portion  of  the  cornea  be  transparent,  and  its  curvature 
not  greatly  altered,  otherwise  the  refraction  of  the  rays 
oi  hght  which  reach  the  retina  may  be  so  much  de- 
ranged as  to  lead  to  serious  impairment  of  vision. 
Secondly,  if  the  iris  is  completely  adherent  to  the  lens 
or  cornea,  we  can  hardly  expect  to  be  able  to  form  an 
artificial  pupil.  Lastly,  the  lens  and  internal  mem- 
branes of  the  eye  must  be  tolerably  healthy,  otherwise 
the  making  of  an  opening  in  the  iris  will  scarcely  im- 
prove the  patient's  condition. 

We  may  generally  form  a  tolerably  accurate  judg- 
ment as  to  the  state  of  the  retina  under  these  circum- 
stances, by  holding  a  bright  lamp  in  front  of  the 
affected  eye.  The  degree  in  which  the  patient  is  con- 
scious of  the  illumination  will  be  our  guide  to  the 
amount  of  retinal  sensibility  :  if  he  cannot  distinguish 
the  existence  of  the  flame  it  will  be  useless  operating.* 

The  tension  of  the  eyeball  will  also  afford  us  valuable 
information  as  to  the  condition  of  the  deeper  structures. 
In  many  instances  the  globe  will  be  found  soft  and 
hopelessly  atrophied  ;  in  other  cases  its  tension  may 
be  increased  from  intra-ocular  pressure :  in  either  case, 
oiir  chance  of  success  by  means  of  an  artificial  pupil 
will  be  but  small. 

1.  In  cases  of  central  opacity  of  the  cornea,  whether 
complicated  with  staphyloma  or  not,  but  obstructing 
the  passage  of  hght  to  the  retina,  it  is  well  in  the  first 
place  to  apply  atropine  to  the  eye,  and  thus  discover 
to  what  extent  the  pupil  is  dilatable.  If  the  pupil  ex- 
pands freely,  it  will  be  advisable  to  perform  the  opera- 
tion of  iridesis  behind  a  transparent  portion  of  the 
cornea,  and,  if  practicable,  on  the  inner  side  of  the 
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original  pupil.    Should  the  cornea  not  be  clear  in  this 
position,  we  must  make  the  artificial  pupil  behind  the 
outer  and  upper  section  of  the  cornea  ;  and  failing  this, 
behind  the  most  healthy  part  of  the  cornea. 
_  Supposing,  however,  that  the  pupil,  on  the  applica- 
tion of  atropine,  is  only  partially  dilatable,  expanding 
behind  a  clear  portion  of  the  cornea,  but  being  adherent 
to  that  structure  at  the  site  of  an  opacity  :  under  these  otherwise 
circumstances  a  Tyrrell's  blunt  hook  should  be  intro-  excision, 
duced  into  the  anterior  chamber  of  the  eye,  and  a  fold 
from  the  free  margin  of  the  iris  excised,  as  above  de- 
scribed. 

But  if,  in  central  opacity  of  the  cornea,  we  find  the 
pupil  will  not  dilate  at  all,  the  iris  being  firmly  tied 
down  to  the  capsule  of  the  lens  or  to  the  cornea,  it  will 
be  necessary  to  employ  the  cannula  forceps  in  order  to 
withdraw  a  fold  of  iris  from  the  eye,  which  must  then 
be  snipped  off  as  before  by  an  assistant. 

With  regard  to  the  dimensions  of  an  artificial  pupil.  Size  of  new 
this  will  depend  much  on  the  condition  of  the  cornea  ■  P'^P'^* 
but  as  a  general  rule,  we  may  endeavour  to  imitate 
nature  in  this  respect,  making  one  opening  through 
the  iris  about  the  size  of  the  healthy  semi-dilated 
pupil. 

2.  It  may,  howevei',  be  necessary  to  make  an  arti-  2.  In  closed 
ficial  opening  through  the  iris  under  other  circuni- 
■  stances  than  those  of  opacity  of  the  cornea  ;  as,  for  P'^'-'P'"' 
instance,  after  injuries  or  wounds  of  the  cornea,  where 
a  prolapse  of  the  iris  has  taken  place  into  the  wound, 
and  the  pupil  has  been  drawn  into  the  cicatrix.  Such 
an  accident  sometimes  occurs  after  extraction  of  the 
lens.    In  cases  of  this  kind,  it  will  be  well,  as  a  general 
rule,  to  use  the  cannula  forceps,  excising  a  fold  of  the 
ins  as  nearly  as  possible  in  the  axis  of  vision.    To  porUonof 
prevent  any  dragging  on  the  iris  during  the  operation,  '"s- 
the  opening  in  the  cornea  must  be  made  well  forward, 
in  fact,  as  near  as  possible  to  the  position  of  the  arti-  Position  of 
facial  pupil,  without  being  actually  in  front  of  it,  and  ^""^''on- 
so  obstructing  the  passage  of  the  light. 

3.  Again,  in  cases  in  which  the  pupil  has  been  closed  3.  in 
by  neo-plastic  growths,  the  result  of  iritis,  it  will  be  S'"'"''^ 
necessary  to  open  a  passage  for  the  rays  of  hght  synechia, 
through  It.    i  have  already  described  the  operation  of 
corelysis  (p.  324),  employed  in  breaking  down  partial 
synechia,  under  the  heading  of  iritis,  because  it  often 
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forms  a  very  important  element  in  the  treatment  of 
that  aifection,  preventing  a  recurrence  of  the  inflamma- 
tion when  no  other  means  at  our  command  would  save 
the  eye.  But,  as  I  then  remarked,  if  the  pupil  is 
entirely  closed,  and  atropine  fails  to  dilate  it,  we  must 
resort  to  the  operation  of  iridectomy,  removing  a  por- 
tion of  the  upper  section  of  the  iris ;  for  it  is  not 
sulEcient  in  this  case  to  make  a  passage  for  the  rays  of 
light  to  the  retina,  we  must  also  endeavour  to  prevent 
the  occurrence  of  those  glaucomatous  changes  which 
tend  to  absolute  destruction  of  the  eye.* 

4.  Lastly,  an  artificial  pupil  may  be  necessary  in 
certain  forms  of  zonular  cataract,  characterized  by 
central  opacity  of  the  lens,  its  margin  being  perfectly 
transparent.  A  cataract  of  this  kind  has  but  little 
tendency  to  spread,  and  therefore  it  wUl  be  unnecessary 
to  remove  the  lens  ;  but  the  pupil  may  be  very  advan- 
tageously displaced  inwards  by  the  operation  of  iridesis. 
By  this  means  the  patient  will  retain  the  use  of  his 
lens,  and  have  a  contractile  pupil,  so  that  for  all  prac- 
tical ptu-poses  his  eye  will  be  a  very  good  one.f 

We  are  often  constdted  by  patients  having  one  sound 
eye,  and  the  other  damaged  in  such  a  way  as  to  render 
an  artificial  pupU  necessary  for  the  perfection  of  vision ; 
and  the  question  arises  as  to  how  far  it  is  advisable 
to  operate  on  the  diseased  eye,  when  the  patient  sees 
perfectly  well  with  the  other  one. 

As  a  general  rule,  it  is  better  to  operate  on  the 
diseased  eye,  for  in  the  first  jalace  we  may,  by  this 
means  often  restore  binocular  vision,  and  can  most 
certainly  enlai'ge  the  field  of  view  by  bringing  both 
eyes  into  play.  The  only  objection  which  can  well  be 
urged  against  this  proceeding  is  that  the  eye  operated 
on  is  apt  subsequently  to  become  either  inverted  or 
everted,  being  involuntarily  tui-ned  in  such  a  direction 
that  the  rays  of  light  from  the  object  under  observation, 
passing  through  the  artificial  pupil,  shall  fall  upon  the 
macula  lutea.  To  efiect  this  if  the  pupil  is  normal  in 
one  eye,  and  eccentric  in  the  other,  one  eye  must  evi- 
dently be  rotated  inwards  or  outwards,  as  the  case  may 
be,  so  that  rays  may  reach  the  corresponding  portions 
of  the  retina.    But  even  supposing  a  squint  to  arise 


*  Ophthalmic  Hospital  Reports,  vol.  i.  p.  2U7. 
f  Idem,  vol.  iv.  p.  150  :  Cases  and  Eemai-ks  by  Mr.  Critchett. 
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under  these  circumstances,  it  may  be  rectified  by  Not  a  valid 
dividing  the  internal  or  external  rectus ;  nor  does  it 
always  follow  that  a  squint  is  produced,  so  that  we 
need  hardly  take  this  contingency  into  consideration 
when  weighing  the  pros  and  cons  of  making  an  arti- 
ficial 23upil. 

It  will  of  course  be  necessary,  before  operating,  to 
ascertain  the  amount  of  vision  the  patient  possesses 
with  the  diseased  eye  ;  it  is  useless  interfering  if  it  has 
no  perception  of  light ;  in  fact,  we  must  talce  the  pre- 
cautions I  have  already  detailed  regarding  these  matters, 
and  act  in  every  way  according  to  the  rules  laid  down. 

M._  Wecker  remarks,  with  regard  to  the  size  and  Position 
position  of  an  artificial  pupil — First,  if  the  eye  to  be  .^'"l  s'?*'  °^ 
operated  on  is  tolerably  healthy,  make  a  S7nall  opening  pupu"'^ 
in  the  iris  ;  it  prevents  "  blurring."    Second,  make  the 
opening,  if  possible,  behind  the  internal  and  inferior 
part  of  the  cornea,  otherwise  in  its  external  and 
superior  part.  _  Third,  if  both  eyes  are  operated  on, 
make  the  artificial  pupils,  if  practicable,  behind  the 
coiTesponding  parts  of  the  cornea. 


DISEASES  OF  ANTERIOR  CEtAMBER. 


The  Anterior  Chamber  is  formed  in  front  by  the 
cornea,  and  behind  by  the  iris  resting  on  the  crystalline, 
and  as  the  lens  varies  in  size  at  difi^erent  periods  of  life,  chImbZ 
the  form  of  the  anterior  chamber  is  likewise  subject  to  change  ot 
variation ;  its  dimensions  may  also  be  diminished  by 
anterior  synechia. 

Changes  in  the  Aqueous.— I  have  already  de- 
scribed the  changes  which  the  aqueous  undergoes  in 
cases  of  iritis  (p.  308).  It  may  be  simply  discoloured,  Change  of 
as  in  jaundice,  or  more  commonly  its  transparency  is 
diminished  by  the  eff"ects  of  inflammation  on  the  cells 
of  the  iris  and  posterior  elastic  lamina  of  the  cornea. 
Pus  may  find  its  way  into  the  anterior  chamber  from 
the  cornea,  iris,  or  choroid;  and  lastly,  its  watery  ele- 
ments may  become  mixed  with  blood,  or  a  clot  may 
form  in  it,_  hsemorrhage  having  taken  place  irom 
either  the  ins  or  choroid.  Under  these  varying  circum- 
stances, the  dimness  of  vision  is  the  result  of  injury  or 
disease,  of  far  graver  consequence  than  the  abnormal 
state  of  the  aqueous,  which  is  the  immediate  cause  of 
it;  the  latter  may  quickly  regain  its  normal  condition, 
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if  the  disturbing  influences  which  have  affected  it  arc; 
removed. 

Foreign  bodies  in  the  Antehioii  Chamber —In  the 
16th  number  of  the  Indian  Annals,  I  gave  the  details 
of  two  cases  of  filaria papillosa  in  the  anterior  chamber 
of  the  human  eye,  and  other  surgeons  have  described 
cases  of  a  similar  kind.  There  is  no  possibility  of 
mistaking  the  appearance  presented  byentozoaof  tliis 
kind  in  the  anterior  chamber,  the  creature  may  be  dis- 
tinctly seen  moving  about  in  the  aqueous.  Entozoa  in 
this  situation  excite  violent  inflammation  of  the  iris 
and  cornea,  and  probably  abscess  of  the  eyeball, 
unless  they  be  allowed  to  escape  from  the  eye.  This 
.  may  -usuariy  be  effected  without  difficulty,  by  punc- 
turing the  cornea  with  a  narrow-bladed  knife,  which  is 
to  be  rotated  edgeways  as  it  is  withdrawn  from  the 
ejre,  allowing  the  aqueous  to  escape  with  a  gush,  and 
with  it  the  entozoon.  Filaria  are  very  frequently  seen 
in  the  eye  of  the  horse  in  many  parts  of  India. 

Foreign  bodies  occasionally  find  their  way  into  the 
anterior  chamber,  and  falling  downwards  to  its  lower 
part  may  generally  be  extracted  by  opening  the 
cornea,  and  seizing  the  substance  with  a  pair  of 
cannula  forceps. 

While  performing  any  of  these  operations,  it  is  most 
advantageous  to  have  your  j^atient  under  the  influence 
of  chloroform ;  and  subsequently  atropine  should  be 
ajsplied  to  the  eye,  and  the  lids  be  kept  closed  with  a 
pad  and  bandage  for  a  few  days. 


IlilDO- 

CHOEOI- 

BITIS. 

Deflnition. 


PatJ!olog:y. 


IRIDO-  C  U  OROIDITIS. 

SteUwag  von  Carion  remarks  that  this  form  of 
disease  is  characterized  by  having,  in  addition  to  the 
symptoms  of  iritis,  a  very  great  impairment  of  vision, 
and  inflammatory  opacity  of  the  vitreous  humour. 

From  the  anatomy  of  the  parts  it  is  evident  that 
inflammation  of  the  iris  is  likely  to  spread  backwards 
to  the  choroid,  or  it  may  commence  in  the  latter  struc- 
ture and  extend  to  the  iris.  When  the  disease  has 
been  in  existence  for  some  time,  it  is  difficult  to  ascer- 
tain whether  it  began  in  the  ii-is  or  the  choroid ;  but 
practically  this  is  not  of  very  much  consequence,  as  the 
,  treatment  will  be  the  same  in  either  case.  We  may, 
however,  observe  as  a  guide  in  this  matter,  that  if  the 
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aflPection  of  the  eye  has  commenced  in  the  iris  its 
structure  is  usually  very  much  altered,  being  dis- 
coloured and  attenuated,  the  early  symptoms  of  the 
disease  being  referrible  to  iritis ;  but  if  the  choroid 
was  primarily  involved,  we  shall  have  a  more  marked 
history  ot  complications  depending  on  changes  in  the- 
vitreous  humour,  such  as  marked  dimness  of  vision 
bodies  floating  about  before  the  patient's  eyes,  and 
ultimately  the  lens  becoming  cataractous,  the  opacity 
oiten  commencing  m  its  posterior  pole. 

Cases_  of  irido-choroiditis  may  for  convenience  of 
description  be  divided  into  two  classes;  although 
in  practice  they  will  frequently  be  found  to  run  the 
one  into  the  other,  nevertheless  the  division  is  suffi-  Two  forms 
cieiUly  marked  m  most  cases  to  enable  us  to  follow  a 
dehnite  line  ot  ^practice  appropriate  to  each  form  of 
tne  disease. 

1  Serous  iRiDO-CHORoiDiTrs  commences  with  loss  i.  SBnotrs 
of  sigiit,  usually  in  one  eye.    The  patient  complains  of  i«do-c=io- 
a  cloud  or  film  over  the  visual  field  of  the  aff"ected  eve 
which  mcreases  day  by  day.    He  has  little  or  no  pain 
m  the  eye,  but  tenderness  on  pressure  over  the  ciliarv 
region ;  there  is  no  marked  photophobia.  On  examinino- 
the  eye  we  shall  notice  shght  episcleral  injection,  ofteii  Symptoms, 
limited  to  isolated  segments  of  the  scleral  zone  The 
aqueous  humour  is  turbid,  and  in  some  instances  flakes 
ot  opaque  matter  may  be  detected  floatino-  in  it  The 
posterior  layer  of  the  cornea  is  hazy,  and^dotted  as  in 
keratitis  punctata.    The  ins  is  discoloured  the  Dunil  rn 
sluggish,  and  always  tied  down  by  synechF;  of  giSS 
or  less  extent  to  the  capsule  of  the  lens  ;  in  some  cases 
the  pupil  IS  entirely  closed  by  neo-plastic  Wa S 
passing  between  it  and  the  capsule.    A  few  distended 
vessels  may  be  seen  coursing  over  the  iris,  and  these 
are  apt  to  give  way  and  cause  haamorrhage  into  the 
aqueous  chamber.  ^ 

It  the  dioptric  mediaof  the  eye  are  suffipiPn+lir+,..^^o 

fhTvtlo^f  ^^r'l  °7  '^rr^^  itXpeTstLtz  -'r 

the  vitreous  will  be  found  hazy  with  flocculent  bodies 
floating  about  in  it.    The  tension  of  the  eyeball  is  t  ■ 
normal  or  shghtly  increased.  ^jcuau  is  Tension. 

As  the  disease  advances  the  subconiunctival  imoo 
ion  IS  augmented,  and  so  also  the  teniion  o/  the  iye-" 

more  impaued.     Ihe  synechia  increases,  and  the 
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fibrous  structure  of  the  iris  is  more  and  more  dis- 
organized, it  becomes  relaxed,  and  finally  the  "  iris 
projects  into  the  aqueous  chamber  irregularly,  attain- 
ing a  spongy  appearance."  This  bulging  forward  of 
the  iris  is  very  marked,  and  is  due  to  the  collection  of 
serous  fluid  behind  it,  forcing  forwards  those  atte- 
nuated portions  of  the  iris  which  are  not  tied  down 
to  the  capsule  of  the  lens.  In  the  meantime  the 
neo-plastic  growths  about  the  jDupil  have  been  in- 
creasing, becoming  organized  and  contracted,  so  that 
the  pupil  may  be  closed  by  a  false  membrane ;  it 
assumes  an  irregular  shape,  appearing  like  a  minute 
tendinous  spot  in  the  centre  of  the  bulging  iris.  When 
the  disease  has  advanced  thus  far  the  tension  of  the 
globe  will  have  become  lessened.  The  iris  undergoes 
tendinous  degeneration,  and  the  patient's  sight  is 
in  fact  almost  lost,  the  globe  rapidly  undergoing 
atrophy. 

2.  Parenchymatous  Irido- choroiditis.  —  In  this 
disease  the  symptoms  are  from  the  first  more  severe 
than  in  the  serous  form  above  described;  the  pain 
and  congestion  of  both  the  deep  and  superficial 
vessels  of  the  conjunctiva  are  considerable,  the  tender- 
ness over  the  region  of  the  choroid  is  marked,  and  the 
vitreous  is  quickly  and  extensively  involved.  The  iris 
is  much  discoloured,  and  pressed  forwards  towards  the 
cornea,  so  that  the  anterior  chamber  is  very  narrow 
from  before  backwards,  in  consequence  of  thft  lens 
being  pushed  forwards  by  masses  of  parenchymatous 
materials  similar  to  those  described  in  the  correspond- 
ing form  of  iritis  ;  and,  as  I  mentioned  when  speaking 
of  iritis,  these  growths  on  the  iris  are  apt  to  degenerate 
into  pus  ;  so  in  the  form  of  irido-choroiditis  now  under 
consideration,  an  hypopion  is  from  time  to  time  noticed 
in  the  patient's  eye,  caused  by  the  degeneration  of  the 
neo-plasma  in  the  ciliary;  body.  Lastly,  the  ii-is  ia 
instances  of  this  disease  is  frequently  closely  bound 
down  to  the  capsule  of  the  lens  by  means  of  this  neo- 
plastic matei-ial  when  organized.  As  a  result  of  the 
diseased  action  going  on  in  the  ciliary  body  and  choroid, 
not  only  is  the  episcleral  zone  of  vessels  very  marked, 
but  numerous  large  and  tortuous  blood-vessels  may 
be  seen  on  the  surface  of  the  iris ;  there  are,  however, 
none  of  the  irregular  projections  of  the  iris  noticed  in 
instances  of  serous  irido-choroiditis,  due  to  pressure  of 


IRIDO-CHOROIDITIS, 


353 


fluid  from  behind  on  degenerated  portions  of  the  iris ; 
the  li-is  IS  perfectly  straight  and  even,  although  pressed 
forwards,  it  may  be,  close  to  the  cornea. 

It  IS  hardly  necessary  for  me  to  remark  that  a 
diseased  action,  such  as  that  I  have  now  described,  is 
hardly  likely  to  confine  itself  to  the  iris  and  ciliary 
body;  doubtless,  in  many  instances,  the  abnormal 
action  involves  the  choroid,  and  probably  also  the 
retina,  m  hopeless  and  endless  destruction. 

Prognosis.— As  in  iritis,  so  in  irido-choroiditis,  the  Prognosis 
prognosis  will  be  more  favourable  in  the  serous  than 
in  the  parenchymatous  form  of  disease,  because,  as  I 
shall  subsequently  explain,  the  former  is  more  amenable  Most  favour- 
to  the  beneficial  influences  of  an  iridectomy  than  the  '^'^'^ 
latter.    But  whatever  the  form  of  the  irido-choroiditis 
the  first  point  we  should  consider  in  forminga  prognosis 
IS  as  to  the  state  of  the  patient's  vision.    We  shall 
notice  if  he  can  see  large  objects-if  he  can  count  From  the 
augers  field  up  before  the  diseased  eye ;  if  not,  whether  ^"'onnt  of 
he  can  discern  the  flame  of  a  candle  in  a  dark  room. 
Under  the    latter   circumstance,  we  can  give  the 
patient  but  slight  hope,  for  in  all  probability  extensive 
lesion  ot  the  choroid  and  retina  exists  in  addition  to 
the  irido-choroiditis ;  but  if  he  can  count  fingers  or 
other  large  objects  held  before  his  eyes,  and  the 
disease  IS  of  the  serous  variety,  we  may  reasonably 
hold  out  to  our  patient  hopes  of  improvement.  We 
shall  also  be  guided  in  our  prognosis  by  the  amount  of 
atropfiy  the  globe  has  undergone,  for  if  the  eyeball  is  From  the 
sott  a,nd  much  shrunken  we  can  hardly  hone  for '^^-''''e 
amendment,  although  if  its  tension  is  only  slio-htlv 
diminished,  there  is  no  reason  why  it  should  not  reo-ain 
Its  normal  condition  after  an  iridectomy ;  in  truth  it 
orten  does  so. 

Causes.— The  causes  which  give  rise  to  irido- c„„«.« 
choroiditis  are  very,  similar,  if  not  identical,  with  those 
which  engender   iritis,  and  these   I  have  already  as  in  iri 
noticed.     Severe  concussions  or  penetrating  wounds 
1     X^^^  r""^  ^^^.""P  inflammation  in  this  part,  as  t 
also  the  entrance  of  a  foreign  body  into  the  globe  or 
dislocation  of  the  lens.    Irido-choroiditis  is  conse- 
quently not  uncommon  after  the  operation  of  depres- 
t7J  -  \l  ^^traction  if  lenticular  matter 

is  left  in  the  eye    But  a  more  common  cause  than  any 
of  the  above  is  the  presence  of  synechia  binding  the  Sy„^.:,,. 

A  A 
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iris  down  to  the  capsule  of  the  lens  ;  this,  by  constantly 
dragging  on  the  iris,  keeps  np  perpetual  irritation,  ■vvhicn 
is  in  time  propagated  to  the  ciliary  body  and  choroid, 
and  thus  a  formidable  attack  of  irido-choroditis  may 
be  induced. 

Treatment.  Treatment. —  Evidently  as  synechia  is  the  most 
prolific  source  of  the  affection  now  under  our  con- 
»  sideration,  it  follows  that  in  instances  of  the  kind  we 
must  endeavour  to  break  down  the  synechia.  To 
effect  this,  we  may  in  the  first  place  resort  to  the 
instillation  of  a  strong  solution  of  atropine;  this 
failing  to  dilate  the  pupil,  we  must  perform  corelysis, 
or  iridectomy. 

With  regard  to  iridectomy  in  cases  of  severe  irido- 
choroiditis,  it  may  be  laid  down,  as  a  general  rule,  that 
we  shall  in  the  majority  of  cases  have  to  resort  to  this 
operation ;  it  is  in  fact  frequently  the  only  hope  for  the 
patient,  and  fortunately  in  some  apparently  most  un- 
favourable instances  of  this  dangerous  form  of  disease, 
iridectomy  has  a  marked  and  most  satisfactory  effect. 

It  not  unfrequently  happens  that,  in  attempting  to 
perform  an  iridectomy  in  cases  of  irido-choroiditis,  we 
find  that  the  iris  is  so  firmly  bound  down  to  the  capsule 
near  the  pupil,  that  on  withdrawing  a  fold  of  it  for 
excision,  it  breaks  away  from  its  attachments  to  the 
capsule,  leaving  a  narrow  ridge  of  the  iiis  in  the  former 
position  of  the  pupil.  An  accident  of  this  kind  is  of 
little  consequence,  but  if  inflammatory  symptoms  going 
on  in  the  eye  prior  to  the  operation  do  not  quickly 
subside,  we  may  with  advantage  perform  a  second 
iridectomy  from  the  other  side  of  the  eye,  so  that  the 
opposite  halves  of  the  iris  are  cut  ofi"  from  one  another. 
It  is  advisable  under  these  circumstances,  if  possible, 
to  cut  away  a  portion  of  the  upper  and  lower  sections 
of  the  iris,  so  that  the  opening  through  it  may  be 
partly  covered  by  the  upper  eyelid.  Nor  does  it  alwajrs 
follow  that  the  excision  of  a  second  portion  of  the  ins 
is  sufficient  for  our  purpose.  In  bad  cases  of  irido- 
choroiditis  we  have  Mr.  Bowman's  authority_  lor  ope- 
..nd  a  third,  rating  and  excising  a  third  section  of  the  iris  *  One 
reason  for  this  is,  that  it  is  not  improbable  that  the  space 
from  which  we  have  excised  a  piece  of  the  ins  on  tne 
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«  OpMh.  Hosintal  Reports,  vol.  iii.  p.  230. 
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first  and  second  occasions  may  have  been,  or  may 
subsequently  become,  filled  in  by  uveal  growths,  pre- 
venting light  from  reaching  the' retina ;  "neverthe  ess. 
these  primary  operations  wiU  have  reduced  the  hyper- 
om-'f^.-S'-'^i''''. l^^^"*'  ^^^^  subsequently  to 
throul  thP  -^"'^^  'P^^^  "^«^P^^^^  evening 
^Zttn)th''"f  "".Y  '''"T         '  ttie  last 

operation  IS  by  far  the  most  satisfactory,  particularly 
in  cases  of  serous  irido-choroiditis.    In  the  parenchv^ 

cTcuTstanTes^tTl  ^-^"^      "  -7 

circumstances,  that  abundant  neo-plasma  wffl  mate-  vi'xsm,. 

nally  interfere  with  our  best  endeavours,  and  ^occurfv 

Z  h?s"'  f:''^'''  ^^  ^^--^1  of  a  port  on^^^^ 

tne  Ills  In  cases  of  this  description,  Professor  von 
Graefe  obsei-ves,  we  must  not  only  remove  a  ^cl  of 
the  ins,  but  m  addition  the  neo-plastic  grow?hSnd 
It.    He  finds  the  straight  hooked  forceps  best  for 

IS  Often  impossible  without  endangering  the  lens  foi 
this  reason  and  also  because  the  fens  pressin'  fhl 

He  makes  the  flap,  if  the  cnTif1i"+;r.-n  +i, 
permits  it,  downwards  avmVl^,^  v  ''^"^^^  ^'^'^''^ 

the  iris  •  but  if +Z  i7f'f     •  possible,  to  wound  operation.- 

heVaSes'thet'^:  bddly  throS  I  ^^^1'''^^'' 

case  the  capsule  is  ah^id^s^'SX 

the  ready  egress  of  the  lens.    If  this  STnt  * 

or  the  iris  has  remained  untouched  b. i 
pair  ofstraighfc  forceps  or  R  hnnl       1      introduces  a 
as  much  of  the  ir?sTncf  memll'  ^'^''^  the  ^e- 

permit  the  exit  of  t^e  leTs  iX^''?^^^ 
compress  is  to  be  appUed  firm  pf  fif  +    '  ^Ifi-ation  a 
•wards  somewhat  loSeif  TWe Is  ?p  ^J^^  '^'^^ 
slight  reaction,  so  that  the  ttientf  fST^  '"^^  ^''^ 
only  want  to  remain  in  bed  foi  a  d£         "''''^  P^^'* 
to  seven  days  in  a  darkened  room  ^ 

In  some  of  the  cases  the  condition  of  thp       1  • 
to  improve  after  the  lens  has  1       t  ? 
anterior  chamber  becomes  wider  aSd  T'"^'^-  .-^^^ 
have  a  little  better  V^rce^i^nZ'^t^^^^^ 
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remains  in  staf,u  quo.  In  many  cases  the  ciliary 
neuroais  is  also  much  diminished.  For  Vjleeding  into 
the  anterior  chamber,  a  soft  compress  is  best ;  some- 
times the  absorption  of  the  blood  may  take  as  long  as 
two  to  three  weeks. 
Theiridcc-  A  month  or  six.  weeks  after  the  extraction  the 
torny.  iridectomy  is  to  be  made.  Von  Graefe  makes  a  large 
Hnear  incision,  passes  a  large  sharply -pointed  hook 
perpendicularly  through  the  tract  of  the  membranes. 
If  on  traction  of  the  hook  a  clear  black  pupil  of  mid- 
dling size  becomes  apparent,  and  vitreous  humour  pene- 
trates into  the  anterior  chamber,  he  considers  the 
dilaceration  as  sufficient.  If  this  is  not  the  case, 
a  blunt  hook  or  a  straight  pair  of  forceps  should  be 
introduced  and  the  opening  enlarged.  The  same  will 
be  necessary  if  a  secondary  cataract  appears  in  the 
newly-made  pupil.  After  this  operation  the  cornea 
becomes  plumper,  and  may  re-acquire  a  good  amount 
of  curvature. 

At  first  he  was  afraid  that  the  pupils  might  m  such 
cases  close  again,  but  this  is  fortunately  not  the  case, 
and  these  instances  form  in  this  respect  a  most  striking 
exception  to  those  in  which  an  iridectomy  has  been 
made  without  the  previous  removal  of  the  lens.  He 
reports  two  cases  in  which  the  results  of  the  proceeding 
were  remarkably  good. 

MPA.-  Sympathetic  Ikido-cyclitis,  or  inflammation  of 

the    ciliary  body,  sometimes   called  "  sympathetic 
Ikido-        ophthalmia,"   is    another  form  of  irido-choroiditis, 
cYCLiTis.     ^1^^  appears  to  be  the  result  of  morbid  imtation 
in  a  diseased  eye,  conveyed  by  means  of  the  cdiary 
nerves  to  the  sound  eye,  inducing  a  disposition  to 
congestion  and  the  inflammatory  proUferation  of  the 
'      tissues  in  the  latter.     This  most  dangerous  and 
insidious  form  of  disease  is  commonly  induced  by 
Causes.       lesions  in  one  eye  keeping  up  persistent  irritation  ; 

as  for  instance,  the  irritation  and  indo-choroi- 
ditis  brought  about  by  a  depressed  lens,  or  a  pene- 
trating wound  of  the  sclerotic  involving  branches  ot 
the  ciliary  nerves  in  its  cicatrix.  Synechia,  however, 
alone  is  capable  of  keeping  up  so  constant  an  irritation 
in  one  eve  as  to  excite  sympathetic  irido-cyclitis  iii  ttie 
other  eye.  Nor  is  it  by  any  means  in  the  active  stages 
only  of  disease  that  the  one  eye  thus  injuriously  attects 
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the  other:  it  often  happens  that  a  globe  apparently  atro-  often  insid;- 
phied  and  destroyed  still  remains  sensitive,  and  is  per- 
naps  subject  to  recurrent  paroxysms  of  pain ;  in  cases  of 
this  description  it  is  by  no  means  rare  to  see  sympathetic 
irido-cyclitis  set  up  in  the  other  eye.  We  have  always 
to  bear  in  mind  the  fact,  that  an  eye  impaired  by 
certain  forms  of  disease  or  accident  may  exercise, 
through  what  we  call  sympathetic  nervous  agency,  a 
most  pernicious  influence  over  the  sound  eye. 

We  may  conveniently  describe  the  form  of  disease 
we  are  now  considering  under  two  heads— serous  and 
parenchymatous  irido-cycHtis. 

1.  Serous  Irido-cyclitis— In  the  early  stages   of  i.  serous 
serous  irido-cyclitis,  probably  the  only  symptom  of  irido-cyclitis. 
which  the  patient  complains  is  dimness  of  vision ;  every- 
thmg  appears  as  though  seen  through  a  mist,  and 
these  symptoms  are  more  marked  in  a  dim  light,  as  c  + 
for  instance,  after  sunset;  in  fact,  so  prominent  a  whTpT' 
leature  is  this  of  the  complaint  that  it  is  sometimes  ^''^^^  ' 
mistaken  for  night  bhndness.  As  the  disease  advances, 
the  patient  complains  of  opaque  bodies  floating  about 
before  his  eyes.    These  symptoms  depend  on  haziness 
and  subsequent  fluidity  of  the  vitreous  humour.  There 
may  be  httle  or  no  pain  in  the  eye,  and  the  sclerotic 
zone  of  congested  vessels  may  be  wanting.    The  pupil 
responds  but  slowly,  if  at  all,  to  the  stimulus  of  llo-ht 
and  frequently  takes  a  considerable  time  to  act,  on  the 
mstiilation  of  strong  mydriatics. 

In  other  cases  the  serous  efi'usion  takes  place  rapidly,  when  acute, 
and  under  these  circumstances  the  intra-ocular  pres- 
sure and  tension  of  the  eyeball  being  suddenly  aug- 
mented, the  patient  experiences  great  pain  in  the  eve 
and  corresponding  side  of  the  head;  the  sight  for  the 
time  bemg  is  almost  completely  destroyed.  In  these 
acute  cases  the  posterior  layer  of  the  cornea  becomes 
Hazy  Its  epithehum  degenerating  into  opaque,  floccu- 
lent-looking  masses,  giving  the  cornea  a  speckled 
appearance;  the  haziness  is  often  so  dense  that 
the  fibrous  structure  of  the  iris  cannot  even  be  seen 
through  it. 

2  Parenchymatoics  Irido-cyclitis  is  more  frequently  2  Paren 
met  with  as  a  result  of  morbid  action  in  a  diseased  eye  chSous 
propagated  to  a  sound  one,  than  the  serous  form  above  *"'^o-'^y'-'ii«8. 
described ;  and  I  cannot  too  strongly  impress  on  your 
mmds  the  fact,  that  the  invasion  of  this  most  destruc- 
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tive  affection  of  the  eye  is  often  very  insidious.  The 
diseased  organ  is  probably  complained  of  from  time  to 
time,  more  as  an  annoyance  than  as  causing  any  great 
pain  or  inconvenience  to  the  patient;  it  is  perhaps 
tender  on  pressure,  and  neuralgia  of  the  brow  and  tem- 
ple is  now  and  then  experienced.  Under  these  circum- 
stances, it  may  be  without  the  patient  suffering  any 
pain  in  it,  we  notice  a  slight  amount  of  episcleral  in- 
jection in  the  hitherto  sound  eye,  and  on  close  exa- 
mination find  the  iris  is  discoloured,  and  its  fibrous 
structure  indistinct ;  it  does  not  respond  sharply,  if 
at  all,  to  the  stimulus  of  light,  and  the  anterior  cham- 
ber is  perhaps  diminished  in  depth.  In  other  cases, 
besides  these  signs  of  trouble  in  the  iris,  the  patient 
complains  of  pain  in  the  eye,  especially  if  pressure  is 
made  over  the  ciliary  region,  photophobia,  lachiyma- 
tion,  and  supra-orbital  neuralgia.  After  a  short  time 
the  pupil  ceases  to  respond  to  light ;  and  on  atropine 
being  dropped  into  the  eye,  we  find  posterior  synechia 
has  already  formed,  and  this,  rapidly  increasing,  glues 
the  iris  down  to  the  capsule  of  the  lens,  the  pupil 
being  frequently  closed  by  neoplastic  growths,  which 
may  assume  a  yellowish  colour.  Corresponding 
changes  occur  in  the  stroma  of  the  iris  and  choroid ; 
their  fibrous  structure  becomes  atrophied  and  de- 
stroyed. The  lens  and  vitreous  participate  in  these 
degenerative  changes,  and  the  eye  in  too  many  cases 
is  hopelessly  and  irrecoverably  destroyed. 

There  is  another  class  of  cases  which  we  not  un- 
commonly meet  with  in  practice,  of  a  milder  nature 
than  either  of  those  above  described ;  in  fact,  they  may 
be  called  rather  "  sympathetic  irritation"  than  sympa- 
thetic irido-choroiditis.  In  these  cases,  from  injury  or 
disease,  a  patient  loses  one  eye  totally  Or  in  part.  It 
may  be  that  he  sufi'ers  no  pain  or  irritation  in  the 
damaged  eye ;  but  from  time  to  time,  from  overwork, 
or  overfeeding,  very  probably  the  two  combined,  with 
excessive  smoking,  the  sound  eye  becomes  irritable  and 
congested,  the  subconjunctival  zone  of  vessels  is  in- 
jected, there  is  intolerance  of  light,  and  an  aching  pain 
over  the  brow,  these  symptoms  being  augmented  by 
using  the  eye.  The  tension  of  the  eyeball  is  normal, 
and  the  pupil  responds  to  the  stimulus  of  fight. 
After  a  few  days'  rest,  and  perhaps  a  little  judicious 
starving,  the  eye  resumes  its  normal  appearance  and 
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functions,  and  the  patient  continues  hig  work  as  usual.  Less  dang. 
These  cases  are  to  be  distinguished  from  sympathetic 
irido-choroiditis,  in  that  they  may  continue  for  years 
without  inducing  any  further  ill  consequences ;  but  if 
we  find  in  addition  to  these  troubles  that  the  patient 
has  tenderness  over  the  ciliary  region  of  the  sound  eye, 
the  tension  of  the  globe  being  increased,  and  that  Ids 
vision  is  becoming  impaired — it  may  be  only  slightly 
•hazy — and  the  accommodation  less  sharp  than  hereto- 
fore, perhaps  the  pupil  also  acting  sluggishly,  then 
we  have  no  longer  to  deal  with  sympathetic  irritation, 
but  with  irido-choroiditis  in  its  early  stages,  and  our 
prognosis  even  then  will  be  a  grave  one  in  proportion 
to  the  advance  made  in  these  symptoms  before  the 
patient  comes  under  our  observation. 

_  Causes— 1  have  already  observed  that  sympathetic  Causes. 
mdo-choroiditis  most  frequently  arises  from  the  pre- 
sence of  a  foreign  body,  such  as  a  piece  of  a  gun  cap,  or  Foreign 
some  such  hard  substance,  in  one  eye,  exciting  sympa-  boditl. 
thetic  hyperaction  in  the  other  eye  through  the  influence 
of  the  ciliary  nerves.    Among  these  causes  we  must 
not  overlook  one  too  common  in  this  country  (India) 
— a  dislocated  lens,  thrast  down  upon  the  ciliary  pro- 
cesses by  native  "  malls  "  in  their  operation  for  the 
cure  of  cataract.    It  would  be  well  in  these  cases  if  the 
injured  eye  were  destroyed  entirely  by  suppuration, 
for  an  eye  destroyed  by  abscess  of  the  globe  seldom  if 
ever  excites  sympathetic  irritation  in  the  other  eye. 
'This  fact  is  accounted  for  by  the  assumption  that  in 
abscess  of  the  globe  the  ciliary  nerves  or  their  ter- 
minal branches  being  destroyed  in  toto,  they  can  no 
longer  be  ■  a  starting-point  of  hyperaction   in  the 
other  eye. 

Foreign  bodies,  however,  are  by  no  means  the  only 
cause  of  sympathetic  jrido-choroiditis ;  injuries  of  one  Wounds, 
globe,  such  as  an  incised  wound  of  the  sclerotic  and 
choroid,  as  cicatrization  proceeds,  may  involve  some  of 
the  branches  of  the  ciliary  nerves  and  so  set  up  sym- 
pathetic irritation.    Staphyloma  of  the  iris  may  in 
like  manner  induce  this  dangerous  form  of  disease 
Fmally  we  must  bear  in  mind  that  internal  inflamma-  Tnfl.mm. 
tion  of  an  eye,  however  induced,  is  always  a  likely  tion 
source  of  sympathetic  irritation  if  accompanied  by 
continued  tenderness  over  the  ciliary  region  of  the 
diseased  globe. 
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The  Prognosis  of  sympathetic  irido-choroiditis-  is 
always  most  unfavoui*able,  although  in  its  early  stages 
the  removal  of  the  diseased  eye  may  possibly  save  the 
sound  one;  but  when  once  structural  changes  have 
occurred  in  one  eye  consequent  on  irritation  going  on 
in  the  other  one,  we  can  have  but  little  reasonable  hope 
of  saving  the  second  eye.  As  a  general  rule,  sympa- 
thetic disease  spreads  from  an  injured  or  diseased  eye 
to  the  other  one  within  a  period  of  a  few  weeks  or 
months,  but  it  may  happen  that  years  pass  over  before 
this  dangerous  affection  is  called  into  activity  in  the 
second  eye,  or  that  it  becomes  so  far  advanced  as  to 
attract  attention,  and  it  is  then  very  probably  too  late 
to  remove  the  diseased  eye.  The  operation  of  removal 
may  be  followed  by  temporary  relief  under  these  cir- 
cumstances, but  cannot  be  at  all  depended  upon  for 
the  arrest  of  the  abnormal  action  ia  the  second 
eye. 

Treatment.       Treatment. — I  have,  in  the  above  remarks,  so  re- 
peatedly observed  that  the  disease  we  are  now  consi- 
dering has  its  point  of  departure  in  a  diseased  or  in- 
jured eye,  that  we  can  readily  understand  the  necessity 
of  removing  a  diseased  globe  under  these  circum- 
stances.   As  a  general  rule,  therefore,  the  sight  of  one 
eye  having  been  destroyed,  and  symptoms  of  hyper- 
action  arising  in  the  other,  we  should  at  once  recom- 
Early  exci-    mend  the  excision  of  the  diseased  globe  (p.  78).  Never- 
sion  of        theless,  we  cannot  even  then  assure  the  patient  that 
diseased  eye.  ^-^^  disease  will  not  progress  in  the  other  eye.    It  is 
the  proper  treatment  to  adopt,  but  by  no  means  a 
specific  against  further  mischief,  and  almost  useless  if 
structural  changes  and  tenderness  over  the  ciliary 
region  have  set  in  in  the  second  ej^e. 

The  treatment  of  the  eye  in  which  disease  has  been 
set  up  by  sympathetic  irritation,is  most  unsatisfactory. 
Atropine  and  We  should  endeavour  to  keep  the  pupil  fuUy  dilated 
with  atropine,  and  the  eye  should  be  maintained  in  a 
state  of  perfect  rest,  the  patient  remaining  in  a  dark 
room  as  a  means  to  this  end,  and  partaking  only 
sparingly  of  food.  By  a  soothing  plan  of  treatment  of 
this  description  we  may  hope  to  quiet  down  the  in- 
flammatory attack  from  which  the  patient  may  be 
suffering,  at  any  rate  for  the  time  being ;  but  recur  it 
is  almost  certain  to  do,  and  each  attack  adds  to  the 
damage  already  inflicted  on  the  eye.   IHot  can  we  with 
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any  confidence  fall  back  upon  an  iridectomy  in  instances  Irideetomy 
of  sympathetic  ii'ido-ehoroiditis  ;  in  the  early  stages  of  ^^vatts! 
the  disease  it  may  perhaps  be  attempted,  but  I  fear 
with  but  little  hope  of  relief;  in  the  latter  stages  the 
iris  becomes  so  rotten,  and  firmly  glued  down  to  the 
capsule  of  the  lens,  that  it  breaks  away  when  seized 
by  the  iridectomy  forceps,  and  it  is  useless  therefore 
attempting  the  operation. 


CHAPTER  X. 
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Hyperemia  of  the  Choroid. — Among  dark-skinned 
races,  tlie  pigmented  hexagonal  cells  prevent  our 
seeing  tlie  healthy  choroid  with  the  ophthalmoscope. 

Passive  hypersemia  of  the  choroid  often  occurs  with- 
out the  patient  being  at  all  aware  of  its  existence. 
Moreover,  the  tension  of  the  eyeball  is  generally  normal, 
the  iris  responds  to  the  stimulus  of  light,  and  the 
dioptric  media  appear  healthy ;  but  from  time  to  time 
the  patient  suffers  from  what  he  calls  weak  eyes  ;  there 
is  then  some  intolerance  of  light,  and  slight  pain  on 
pressure  over  the  globe  of  the  eye  ;  the  sclerotic  zone 
of  vessels  is  probably  somewhat  congested,  and  con- 
junctivitis may  also  exist.  A  case  of  this  description 
is  not  unfrequently  put  down  as  an  instance  of  sclero- 
titis, when  in  fact  it  depends  upon  hyperemia  of  the 
choroid. 

As  an  instance  in  point,  I  may  refer  to  the  case  of  a 
Hospital  Coolie  attending  on  the  patients  in  our  ojjh- 
thalmic  wards.  Supposing  that  his  eyes  wei-e  healthy, 
I  dilated  the  pupil  of  the  right  one  with  atropine, 
intending  to  demonstrate  to  the  class  the  appearance 
of  a  normal  eye,  as  contrasted  with  an  insta,nce  of 
retinitis  then  under  my  care ;  when,  contrary  to  my 
expectations,  I  found  the  man's  choroid  in  a  state  of 
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hypersemia.  The  larger  choroidal  vessels  were  seen 
meandering  about  among  the  black  patches  of  choroidal 
pigment,  and  there  was  diffused  redness  from  conges- 
tion of  the  smaller  vessels  throughout  the  choroid. 
On  inquiry,  I  found  that  on  various  occasions  this 
man  had  suffered  from  slight  attacks  of  pain  in  the 
eye,  such  as  I  have  above  described  as  being  common 
in  hypersemia  of  the  choroid. 

Passive  congestion  of  the  choroid  is  a  more  serious  ^^^^^^ 
affair  than  we  should  be  inclined,  from  the  previous  serious 
history,  to  suppose  :  it  leads  in  timetomal-assimilation,  changes, 
and  degenerative  changes  in  the  lens  and  vitreous,  and 
is,  I  am  convinced,  the  root  of  much  subsequent 
disease  in  the  deeper  structures  of  the  eye. 

One  of  the  earliest  alterations  observed  in  dark-  ggja_o„ai 
skinned  people  in  hypertemia  of  the  choroid  is  the  cells  first 
removal  of  the  hexagonal  cells  of  that  structure,  removed. 
This  change  is  of  course  only  noticeable  among  coloured 
people.  Although,  generally  speaking,  these  cells  thus 
become  disintegrated  and  destroyed  in  passive  hyper- 
eemia,  in  some  instances,  it  seems  to  me,  they  are  simply 
pushed  back,  right  and  left,  from  over  the  course  of 
the  distended  vessels,  and  as  the  hypersemia  subsides, 
they  recover  their  position,  the  parts  returning  to  their 
normal  state. 

But  in  addition  to  these  changes  in  the  epithelial  Pigment 
layer  of  the  choroid,  its  pigment  cells  become  com-  stroma^ 
pressed  by  the  distended  capillaries,  and  aggregated  com- 
into  dense  masses ;    and  from  this  condition  they  P'^'^ssed. 
seldom  seem  to  recover,  remaining  as  patches  of  black 
pigment  more  or  less  closely  adherent  to  the  sclerotic. 
Whatever  the  office  of  these  choroidal  cells  may  be, 
we  may  be  quite  sure  that  changes,  such  as  I  have 
described,  cannot  occur  without  distm-bance  to  the 
functions  of  the  choroid. 

Causes. — Hypergemia  of  the  choroid  appears  at  times  Causes. 
to  arise  from  exhaustion  of  the  nerve  fibres  supplying  Nervous 
its  vessels,  it  may  be  from  over-work  or  stimulation,  or  exhaustiou 
from  debility.    It  is  not  an  uncommon  thing  to  be  con- 
sulted by  young  men  complaining  of  gradually  in- 
creasing impairment  of  sight ;  they  are  weak,  with  a 
small  irritable  pulse,  having  pallid  faces,  and  a  nervous 
uneasy  manner.    No  symptom  of  asthenopia  exists  to 
account  for  the  defective  sight.    On  examining  the  eye 
with  the  ophthalmoscope,  we  notice  under  these  cir- 
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cumstances  that  hyperaemia  of  the  choroidal  vessels 
IS  present,  and  some  slight  opacity  of  the  vitreous  may 
be  observed,  depending  very  probably  upon  exhaustion 
01  the  vaso-motor  nerves. 

In  instances  of  this  description  it  will  be  important 
to  determine  if  over- work,  disease,  or  venereal  excesses 
are  the  cause  of  the  hyperemia,  and  our  treatment 
must  be  du-ected  towards  the  removal  of  any  of  these 
depressing  influences,  so  as  if  possible  to  restore  the 
tone  of  the  nervous  system,  and  thereby  the  contrac- 
tility of  the  capillary  network  of  the  choroid. 

Passive  hyperaemia  of  the  choroid  may  result  from 
mechanical  causes,  as  for  instance,  from  pressure 
exerted  on  the  veins  of  the  part,  or  from  more  general 
disorder  in  the  circulation,  depending  on  disease  of  the 
heart.  If  from  the  former  of  these  causes,  the  case 
will  very  probably  be  complicated  with  serous  eifusion 
into  the  retina,  and  a  more  or  less  extensive  detach- 
ment of  its  nervous  substance  from  the  choroid, 
together  with  venous  congestion.  These  changes  most 
frequently  follow  syphilitic  inflammation  of  the  sheath 
of  the  vessels,  or  disease  of  the  dura  mater,  or  brain, 
and  are  very  commonly  characterized  by  intense  head- 
ache, and  symptoms  indicating  derangement  of  the 
nervous  centre.  In  instances  of  hyperaemia  of  the 
choroid  arising  from  disease  of  the  heart,  we  shall 
usually  have  further  evidence  of  the  latter,  in  the 
general  symptoms  from  which  the  patient  sufi'ers, 
pointing  directly  to  impairment  of  the  cardiac  func- 
tions ;  and  any  suspicions  that  may  have  been  formed 
will  be  confirmed  or  removed  by  the  aid  of  the  stetho- 
scope. 

Besides  taking  all  these  circumstances  into  con- 
sideration in  attempting  to  determine  the  causes  which 
give  rise  to  hyperaemia  of  the  choroid,  it  will  be  neces- 
sary to  inquire  into  the  state  of  the  digestive  organs ; 
sympathetic  irritation  propagated  from  the  alimentary 
canal  to  the  eye  being  perhaps  at  the  root  of  the 
mischief. 

Lastly,  I  may  mention  that  hyperemia  of  the  choroid 
sometimes  arises  from  defects  in  the  accommodation  of 
the  eye,  the  patient  making  an  unnatural  effort  when 
looking  at  near  objects.  The  constant  strain  on  the 
muscular  apparatus  of  the  eye  which  is  thus  kept  up, 
induces  passive  congestion  of  the  choroid. 
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Treatment. — I  would  strongly  insist  on  the  point,  Treatment. 
that  a  satisfactory  opinion  as  to  the  cause  of  the  disease 
must  be  arrived  at,  before  we  can  safely  prescribe  any 
plan  of  treatment  for  its  cure.  Our  duty  will  then  be  Remove  the 
to  select  such  measures  as  may  seem  best  adapted  to 
correct  the  more  remote  conditions  of  ill-health  from 
which  the  patient  may  be  suffering,  and  on  which  the 
choroidal  affection  depends.  Any  consideration  of  these 
would  lead  us  too  far  from  our  present  subject. 

As  regards  local  treatment,  the  cold  water  douche,  Counter- 
rest,  and  counter-irritation,  will  form  very  valuable  c^ij^^rest 
adjuncts  to  any  general  remedial  agents  we  may  think  ' 
best  suited  to  the  case.    And  where  the  hyperasmia  is 
dependent  on  disorder  of  accommodation,  the  rational 
treatment  will  be,  of  course,  to  supply  the  patient  with 
glasses  adapted  to  correct  it. 

Choroiditis  Disseminata  depends  upon  partial  or  Choboidi- 
local  changes  going  on  in  the  choroid,  often  of  a  sub-  '^^^ 
acute  character,  so  that  the  patient  complains  of  no 
marked  symptoms   during  the  early  stages  of  the  Sub-acute 
disease,  and,  in  fact,  may  be  completely  unconscious  of  cUaratte* 
its  existence.    This  may  continue  until  the  disease  has 
advanced  so  far  as  to  interfere  with  the  due  supply  of 
blood  to  the  choroid,  when  degenerative  changes  wiU 
be  induced  in  the  vitreous,  and  render  the  patient's 
sight  more  or  less  dim. 

The  pathology  of  this  affection  of  the  choroid  seems  Analogous 
to  be  analogous  to  that  of  plastic  iritis,  already  de-  to  plastic 
scribed :  neo-plastic  elements  form  in  the  choroid,  and 
as  they  become  organized,  the  tissues  among  which 
they  grow  are  compressed,  the  circulation  through  the 
vessels  is  impeded,  and  the  part  becomes  atrophied. 
Although  it  is  necessary  to  describe  these  various 
diseases  of  the  choroid  as  distinct  and  separate  affec- 
tions, I  need  hardly  observe  that  in  practice  we  find 
the  retina  and  iris  almost  invariably  implicated,  if  the 
choroid  is  at  all  extensively  diseased.* 

8ijmptoms.—'lL)iQ  patient  usually  applies  to  us  on  Smptom^ 
account  of  impaired   sight,   and  complains  of  an 
appearance  of  cobwebs,  or  flocculent  bodies,  floatino-  ^"s'^'^- 
about  in  the  field  of  vision.    There  is  little  or  no  pain  ^°  P'^"'*- 

»  "Maladies  des  Yeux,"  par  L.  A.  Desmarres,  torn.  iii.  pp. 
iO»,  4.  0. 
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in  the  eye,  and  tlie  cornea,  conjunctiva,  and  sclerotic 
are  generally  perfectly  healthy;  and  unless  in  the 
advanced  stages  of  the  disease,  the  iris  appears  normal, 
and  the  pupil  responds  to  the  stimulus  of  Hght,  At  a 
subsequent  period  the  iris  becomes  implicated,  and  we 
then  have  superadded  to  the  symptoms  of  choroiditis 
those  of  plastic  iritis.  The  sclerotic  zone  of  vessels, 
which  is  often  congested  from  an  early  stage  of  the 
disease,  is  sure  to  be  well  marked  when  the  morbid 
action  has  passed  to  the  iris. 

On  examining  the  eye  with  the  ophthalmoscope  we 
shall  observe  in  the  early  stages  of  the  disease,  towards 
the  ora  serrata,  numerous  small  specks  of  a  greyish 
white  colour ;  these  gradually  increase  in  size,  and  en- 
croaching, or  rather  forming,  towards  the  fundtis  of  the 
eye,  they  appear  as  whitish  patches  behind  the  retina. 
As  the  disease  advances  the  choroid  becomes  atrophied, 
and  then  the  glistening  white  sclerotic  may  be  seen  in. 
irregular  shaped  patches,  the  retinal  vessels  coursing 
over  them.  The  circumference  of  these  white  patches 
is  generally  surrounded  with  a  border  of  black  condensed 
pigment.  If  the  disease  advances  unchecked,  the 
patches  of  neo-plastic  formation  increase  in  size,  until, 
as  before  remarked,  by  materially  interfering  with  the 
circulation  of  blood  through  the  choroid,  the  nutrition 
of  the  lens  and  vitreous  is  impaired. 

The  appearance  of  floccuh  in  the  field  of  vision 
under  these  circumstances,  may  be  due  either  to  the 
presence  of  small  particles  floating  about  in  an  already 
fluid  vitreous,  or,  in  the  early  stages  of  the  disease,  to 
pressure  on  the  retina,  occasioned  by  the  swollen 
choroid.  Should  pressure  of  this  kind  be  limited  to  a 
part  of  the  retina  in  or  near  the  axis  of  vision,  the 
jDatient  often  complains  of  a  black  spot  being  con- 
stantly present  in  the  visual  field,  which  is  most 
troublesome  to  him  when  reading  or  writing — a 
scotoma,  as  it  is  called.* 

dmses. — By  far  the  most  frequent  cause  of  this 
affection  of  the  choroid  is  syphilis,  either  acquired  or 
hereditary.  The  iris  may  be  the  original  seat  of  the 
disease,  the  abnormal  action  s^Dreading  backwards  from 
it  to  the  choroid ;  under  these  circumstances  the  train 


*  Cases  reported  by  Mr.  Moon,  from  Mr.  J.  Z.  Laurence's 
practice  :  OpMlinlmic  lieritw,  April,  ISO?,  pp.  280,  '282. 
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of  symptoms  will  be  very  complicated;  but  if  the 
dioptric  media  are  sufficiently  clear  to  enable  us  to  see 
the  fundus  of  the  eye  with  the  ophthalmoscope,  all 
doubt  as  to  the  nature  of  the  case  will  be  removed. 
This  affection  of  the  choroid  has  been  observed  to 
follow  some  of  the  low  forms  of  fever.  Low  fevers. 

Prognosis. — The  course  pursued  by  choroiditis  dis- 
seminata very  much  depends  upon  the  progress  the 
disease  has  made  before  it  is  brought  under  treatment ; 
the  damage  once  done  to  the  choroid  by  neo-plastic  Damage 
growths  can  never  be  repaired ;  so  that  if  the  latter  are  irreparable, 
extensive,  and  a  considerable  portion  of  the  circulation 
through  the  choroid  is  impeded  by  them,  it  is  more 
than  probable  that  atroj)hy  of  the  globe  will  ensue,  in  May  cause 
spite  of  all  our  efforts  to  stay  the  degenerative  changes,  "i^'ophy  of 
If,  on  the  other  hand,  we  are  fortunate  enough  to  see  ^  °  ^' 
the  case  when  the  patches  of  neo-plastic  tissue  are 
inconsiderable,  we  may  generally  stay  the  further  pro- 
gress of  the  disease,  and  thus  preserve  the  eye. 

Treatment— In  syphilitic  cases  the  patient  must  be  Treatment. 
well  fed,  have  plenty  of  pure  air  and  exercise,  so  as  to  Good  food.' 
bring  the  nutritive  functions  into  good  working  order ;  pure  air. 
and  in  addition,  bichloride  of  mercury  and  iodide  of  Mercurials, 
potassium  should  be  perseveringly  administered.  The 
mercurial  vapour-bath  may  often  be  employed  with 
advantage.     Counter-ii-ritation,  in  the  shape  of  a 
bHster,  or  an  issue  opened  in  the  skin  of  the  temple, 
is  often  of  considerable  use.    If  the  patient  is  recover- 
ing from  fever,  we  must  chiefly  rely  on  iron  and  quinine.  Tonics, 
combined  with  a  generous   dietary,  not  neglecting 
counter-irritation.    The  pupil  should  be  fully  dilated 
with  atropine  in  all  cases  of  choroiditis.  Atropine. 

_  Choroiditis  Diffusa.— This  affection  of  the  choroid  Choroidi- 
is  described  by  M.  Wecker  as  parenchymatous  choroi-  uie- 
ditis,  the  disease  resembling  in  dvery  respect  parenchy-  ^"^^ 
matous  iritis. 

In  the  first  instance,  we  may  observe  changes  taking 
place  along  the  outer  walls  of  the  larger  choroidal 
vessels ;  they  appear  as  if  lined  by  a  Nvhite  streak  Com- 
when  seen  with  the  oj^hthalmoscope.    This  border  sur-  "''""'^es  in 
rounding  the  vessels  consists  of  organized  neo-plastic 
tissue,  and  is  the  product  of  the  prohferating  process 
which  usually  commences  in  the  cells  of  their  adven- 
titious coat.    The  diseased  action  thus  set  up  in  the 
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part  is  apt,  under  certain  circumstances,  to  extend 
itself  rapidly  in  the  neighbouring  connective  tisHue, 
sometimes  involving  the  whole  fibro-cellular  web  of  the 
choroid,  in  which  condylomatous  growths  make  their 
appearance.  As  these  increase  in  size,  they  push  the 
retina  before  them,  advancing  rajjidly  towards  the 
vitreous  chamber,  so  that  ultimately  the  fundus  of 
the  eye  presents  a  nodulated  appearance  of  a  greyish 
white  colour,  over  which  the  remains  of  the  retinal 
vessels  may  be  traced. 

This  form  of  disease  is  most  commonly  met  with 
among  young  and  delicate  children,  frequently  the 
offspring  of  syphilitic  parents.  Under  these  circum- 
stances the  patient's  eye  probably  presents  the  following 
appearances  :  The  pupil  is  dilated,  and  of  a  greenish 
colour;  the  tension  of  the  eyeball  is  increased,  the 
globe  being  evidently  enlarged.  On  looking  through 
the  pupil  we  may  notice  that  the  fundus  is  occupied 
by  a  nodulated  greyish-white  mass,  with  a  few  vessels 
coursing  over  its  surface ;  by  transmitted  hght  these 
appearances  are  weU  seen. 

The  sight  is,  of  course,  speedily  destroyed  in  the 
diseased  eye,  but  the  patient  suffers  from  little,  if  any, 
pain  in  it,  the  distension  of  the  globe  being  very 
gradual ;  moreover,  the  sclerotic  undergoes  fatty  de- 
generation in  consequence  of  the  disease  in  the  choroid, 
and  so  yields  to  the  iutra-ocular  growth,  preventing 
any  considerable  increase  of  tension. 

Instances  of  this  kind  are  likely  to  be  mistaken  for 
malignant  disease.  The  patient's  general  health,  how- 
ever, remains  unimpaired,  and  the  advance  of  the 
disease  is  very  slow  indeed;  moreover,  the  growth 
appears  almost  non-vascular;  these  characters  are 
suificient  to  exclude  the  idea  of  cancer. 

As  these  pathological  changes  in  the  choroid  progress, 
the  lens  and  retina  become  hazy,  and  the  whole  eye 
may  suppurate;  or  slowly-advancing  degenerative 
changes  occur,  and  the  eyeball  becomes  atrophied  and 
destroyed.  It  sometimes  happens  that  "these  condy- 
lomatous growths  in  the  choroid  become  metamor- 
phosed into  a  true  bony  structure. 

Symjptoms.— As  the  progress  of  this  affection  of  the 
choroid  is  usually  very  slow,  its  early  stages  are 
unaccompanied  by  pain,  and  gradually  _  increasnig 
impairment  of  vision  is  the  symptom  principally  com- 


SUPPURATIVE  CHOROIDITIS. 


369 


plained  of  by  the  patient.  The  eyeball  slowly  enlarges, 
and  the  whitish  growth  at  the  back  of  the  eye,  already 
described,  may  then  be  seen  through  the  dilated  pupil  Appearance 
by  means  of  the  unaided  eye,  and  still  more  clearly  °  ® 
with  the  ophthalmoscope.  Opacity  of  the  lens  and 
vitreous  supervenes,  and  ultimately  the  eye  is  de- 
stroyed, either  by  general  suppuration,  or  ulceration 
and  destruction  of  the  cornea. 

Causes. — These  are  very  obscure  :  probably  inherited  Causes 
syphilis  is  the  most  frequent  cause  of  the  disease,  but  obscure, 
it  has  been  observed  to  foUow  an  inj  ury  to  the  eye  in 
feeble  and  iU-noui-ished  children. 

Suppurative  Ohorolditis.   Suppuration  may  result  Suppuea- 
from  either  of  the  forms  of  inflammation  already  de-  '^^"^ 
scribed,  but  more  commonly  comes  on  after  wounds  or  After 
injuries  of  the  eye.    We  meet  with  cases  following  the  wounds, 
operation  of  reclination,  the  irritation  of  the  lens  ex- 
citing violent  inflammation  in  the  choroid. 

The  changes  going  on  in  the  fundus  of  the  eye,  in  Progi-ess 
instances  of  suppuration  of  the  choroid,  cannot  be  ob-  concealed, 
sei-ved  with  the  ophthalmoscope,  because  the  diseased 
condition  of  that  structure  very  soon  impedes  the  cir- 
culation of  blood  through  its  vessels,  and  degenerative 
changes  in  the  vitreous,  lens,  and  cornea  supervene, 
which  entirely  prevent  any  but  scattered  rays  of  light 
from  reaching  the  fundus  of  the  eye. 

jS^mjstoms.— Suppuration  of  the  choroid  is  marked  pain  ten- 
by  intense  pain  in  the  eye  and  side  of  the  head,  siou.'injec- 
greatly  increased  tension  of  the  globe,  deep  injection 
of  the  conjunctival  and  sclerotic  vessels,  a  muddy  state 
of  the  aqueous,  haziness  of  the  cornea,  lens,  and  p  . 
vitreous,  and  insensibility  of  the  iris  either  to  the  in-  active!"^' 
fluence  of  Hght  or  to  mydriatics.    As  the  disease 
advances  pus  finds  its  way  into  the  anterior  chamber.  Pus  in  ant. 
and  suppuration  of  the  cornea  generally  supervenes ;  <=lia,™ber. 
ultimately  the  cornea  sloughs,  the  contents  of  the  eye  Comea 
are  evacuated,  and  the  globe  shrivels  up  and  recedes  sloughs, 
into  the  orbital  cavity. 

Cases  of  this  kind  might  in  fact  with  proj^riety  be 
called  abscess  of  the  globe  of  the  eye,  rather  than  sup- 
puration of  the  choroid,  for  in  truth  the  disease  in- 
volves all  the  structures  constituting  the  globe  of  the  All  the 
eye ;  but  as  the  inflammatory  action  commences  in  the  ^fuctui-es 
choroid,  it  may  be  well  to  consider  these  instances  as 
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examples  of  suppuration  of  that  structure.  Moreover, 
pus  may  appear  in  the  choroid  without  the  disease 
advancing  to  absolute  destruction  of  the  globe  of  the 
eye,  though  probably  suppuration  can  hardly  take 
place  in  that  situation  without  being  followed  by 
atrophy  and  total  loss  of  sight. 

Treatment. — This  will  depend  very  much  upon  the 
cause  of  the  disease :  if  arising,  for  instance,  from  the 
presence  of  a  dislocated  lens  in  the  eye,  it  will  probably 
be  well  to  remove  the  lens,  making  a  free  oi>ening 
through  the  cornea  and  excising  a  considerable  portion 
of  the  iris.  But  if  the  inflammatory  action  has  pro- 
ceeded so  far  as  to  cause  general  inflammation  of  the 
globe,  the  most  efficient  treatment  we  can  then  adopt 
will  be  to  remove  the  eyeball  at  once. 

I  hardly  think  it  likely  that  any  general  or  local 
remedies  will  stay  the  jDrogress  of  supj)uration,  when 
once  it  has  commenced  in  the  choroid ;  leeches,  mer- 
cury, iced  compresses,  and  lowering  remedies  are 
recommended  by  those  who  believe  that  these  means 
control  the  suppurative  process;  but_  I  have  great 
doubts  of  their  efficacy,  at  any  rate  in  cases  of  this 
kind. 

Extravasation  of  Blood  into  the  choroid  frequently 
occurs  in  choroiditis,  the  clots  passing  through  the  same 
changes  as  those  described  in  similar  afi'ections  of  the 
retina.  The  effused  blood,  if  poured  out  in  any  quan- 
tity, generally  collects  in  patches  of  various  sizes  behind 
the  elastic  lamina,  and  completely  hides  the  vessels 
and  ijigment-cells  of  the  choroid.  The  nervous  tissue 
of  the  retina,  however,  can  be  traced  over  the  patches, 
and  more  particularly  the  retinal  vessels;  these,  to- 
gether with  the  remains  of  the  hexagonal  cells  of  the 
elastic  lamina,  are  sufficient  landmarks  to  guide  us  in 
the  determination  of  the  seat  of  hasmorrhage,  and  in 
distinguishing  extravasations  of  blood  into  the  choroid, 
from  those  into  the  retina.  ^ 

Complete  Atkophy  oe  the  Choroid,  as  distinguished 
from  the  partial  form,  described  under  the  head  of 
choroiditis  disseminata,  may  follow  inflammation,  or 
may  gradually  come  on  without  any  snch  exciting 
cause.  However  induced,  the  calibre  of  the  choroidal 
vessels  gradually  diminishes,  and  they  ultimately 
dwindle  away  to  mere  threads.  The  fundus  of  the  eye 
then  presents  a  dingy,  spotted  aspect,  for,  as  the  vas- 
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cular  supply_  gradually  diminislies,  tlie  other  structures  Mottled 
of  the  choroid  degenerate,  and  the  material,  from  the  fundus, 
disintegrated  pigment-cells  of  the  stroma,  is  left  at- 
tached to  the  inner  surface  of  the  sclerotic ;  it  is  the 
light  _  reflected  from  this  discoloured  surface  which 
occasions  the  appearance  ahove  noticed.  General 
atrophy  of  the  choroid  cannot,  however,  be  traced 
with  the  ophthalmoscope  up  to  its  last  stage,  but  is 
only  to  be  detected  on  post-mortem  examination ;  for 
if  the  choroid  has  become  altogether  atrophied,  the 
lens  and  vitreous  will  be  so  far  altered  in  character  as 
entirely  to  conceal  the  fundus  of  the  eye. 


GLAUCOMA. 


Before  entering  upon  the  subject  of  glaucoma  it 
may  be  advisable  to  make  a  few  remarks  upon  the*^ 
excavation  of  the  optic  disc  which  so  constantly 
attends  it. 

Excavation  or  the  Optic  Disc— This  abnormal  Excava- 
condition  of  the  part  has  been  made  the  subject  of  °^ 
frequent  discussion,  and  much  has  been  said  as  to  the  d!sc? 
means  of  recognising  it,  and  the  appearances  presented 
by  the  papilla.    For  my  own  part  I  cannot  say  that  I  , 
have  experienced  any  trouble  in  this  respect ;  and  with 
the  binocular  oj)hthalmoscope,  it  appears  to  me  just  Cupped  ap- 
as  easy  to  see  the  depression  of  an  excavated  optic  p^''^'''"'"^' 
disc  as  it  is  that  of  a  soup  plate.   As,  however,  an 
instrament  of  the  kind  -is  not  always  available,  it  will 
be  well  to  accustom  one's  self  to  the  appearances  of  the 
excavated  papilla  as  seen  with  the  ordinary  ophthal- 
moscope. ■ 

If  the  vessels  at  the  margin  of  the  excavated  disc  be 
brought  into  focus,  it  is  evident  that  their  continuation 
over  the  papilla  cannot  be  distinctly  seen  till  the  ac- 
commodation of  the  eye  is  altered,  the  vessels  on  the 
disc  being  on  a  plane  posterior  to  that  of  its  margin. 
Conversely,  if  the  focus  be  altered,  so  that  the  papilla 
IS  accurately  defined,  the  vessels  passing  over  the  Vessels 
fundus  of  the  eye  will  be  indistinct.    Ao-ain  if  the  ii^terruptcd 
retmal  vessels  be  traced  up  to  the  margin  of  the  disc,  of  disc?" 
they  appear  to  _  terminate   there  in   "  beak-shaped 
points,    and  their  continuation  over  the  papilla  will 
seem  to  be  interrupted  and  displaced,  as  shown  in 
-tig.  J,  Plate  VII. 
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The  explanation  of  this  is,  that  the  vessels  having 
arrived  at  the  edge  of  the  excavated  disc,  dip  down 
over  its  margin,  and  in  their  course  along  the  sides  of 
the  excavation  cannot  be  seen  by  rays  of  light  falling 
perpendicularly  upon  the  disc ;  but  as  they  pass  over 
the  bottom  of  the  excavation  they  are  again  visible, 
although  evidently  on  a  plane  posterior  to  the  fundus 
of  the  eye.  If,  however,  the  patient  is  made  to  turn 
his  eye  upwards  or  downwards,  and  the  light  from  the 
ophthalmoscope  be  thrown  obliquely  upon  the  disc,  so 
as  to  illuminate  the  sides  of  the  depression,  the  vessels 
may  be  traced  throughout  their  course;  unless,  as 
sometimes  happens,  the  choroidal  margin  bulges  very 
much  inwards,  like  a  rock  overhanging  a  precipice, 
when  the  vessel,  winding  round  the  projection,  must 
be  entirely  hidden  from  view  till  it  reaches  the  bottom 
of  the  excavated  papilla. 

Gauses. — Excavation  of  the  disc  may  arise  from  va- 
rious causes,  and  First,  from  diseases  attended  with 
choroidal  effusion ;  Secondly,  from  congenital  malfor- 
mation ;  Thirdly,  from  atrophy  with  retraction  of  the 
optic  nerve. 

1.  In  glaucomatous  excavation,  the  whole  disc  is 

involved,  so  that  its  sides 
are  precipitous;  this  con- 
dition of  the  parts  is  shown 
in  section  in  the  annexed 
figure.  The  vessels  may  be 
seen  at  its  margin,  termi- 
nating as  it  were  in  hook- 
shaped  extremities,  repre- 
sented in  Fig.  1,  Plate 
VII.  In  addition  to  these 
changes,  others  will  be  noticed  hereafter  in  the  fundus 
of  the  eye,  which  are  pathognomonic  of  the  disease. 

2.  In  cases  of  excavation  of  the  papilla  arising  from 
congenital  malformation,  the  entire  disc  is  seldom  in- 
volved. I  have  seen  several  congenital  cases  in  which 
the  whole  of  the  disc  was  excavated  with  the  exception 
of  a  narrow  border  at  its  cii'cumference ;  so  that  its 
choroidal  edge  was  normal,  and  within  this  was  a  rim 
of  the  papilla,  the  remainder  of  it  being  deeply  exca- 
vated. Malformations  of  this  description  do  not 
appear  necessarily  to  give  rise  to  any  subsequent 
changes,  though,  of  course,  an  eye  in  this  condition  is 
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by  no  means  exempt  from  an  attack  of  glaucoma,  or 
any  other  form  of  disease  to  wHch  it  is  subject  under 
ordinary  circumstances. 

3.  Lastly,  excavation  of  tlie  disc,  arising  from  3.  In  atrophy 
atrophy  and  retraction  of  the  optic  nerve,  is  marked  "^P^P^' 
by  a  comparatively  sUght  amount  of  depression,  its 
sides  sloping  down  gradually  from  the  circumference 
towards  its  centre.  The  vessels  may  therefore  usually 
be  traced  throughout  their  extent ;  but  when  the 
branches  coursing  over  the  fundus  of  the  eye  are  in 
focus,  those  passing  over  the  disc  will  appear  very 
hazy,  until  the  accommodation  of  the  eye  is  altered,  so 
as  to  bring  them  distinctly  into  view.  In  cases  of  this 
kind,  the  retina  will  probably  have  undergone  marked 
changes,  its  vessels  being  contracted  in  cahbre,  and 
lined  by  a  streak  of  white  atrophied  tissue. 

Glaucoma. — We  may  now  pass  on  to  the  pathology  of  Glatjcoma. 
glaucoma.  Mr.  Soelberg  Wells  remarks,  that  "  we  may 
divide  cases  of  glaucoma  iuto  two  principal  classes : — 

"  I.  Cases  attended  with  inflammatory  symptoms.  Varieties. 

"  II.  Cases-in  which  there  are  appare7itly  no  inflam- 
matory symptoms  present. 

"  Glaucoma  may  exist  as  a  primary  disease,  or  may 
complicate  a  previously  existing  afiection. 

"  We  find  that  the  difi'erent  varieties  of  glaucoma 
show  certain  common  characteristics,  and  we  may 
generally  recognise  the  four  following  stages : — 

"LA  XDremonitory  stage.  Stages 

"  2.  A  stage  in  which  the  glaucoma  is  fully  developed. 

"3.  A  stage  in  which  quantitative  perception  of 
light  has  been  completely  lost  for  some  time. 

"4.  A  stage  in  which  the  eye  undergoes  glauco- 
matous degeneration."* 

We  may  proceed  at  once  to  consider  two  varieties  of 
the  malady: — 1.  Primary  Inflammatory  Glaucoma. 
2.  Glaucoma  Simplex  of  Bonders. 

1.  Primary  Inflammatory  Glaucoma. — In  this  form  l.  Primary 
of  disease  the  morbid  phenomena  commence  in  the  to^'^g"^" 
uveal  tract ;  as  this  regulates  the  intra-ocular  fluids,  coma. 
irritation  of  it  may  lead  to  excessive  secretion  and 
increased  tension  of  the  eyeball.    We  may  perhaps 
best  explain  the  facts  by  combining  the  views  of  Pathology. 


*  "  Glaucoma,  and  its  Cure  by  Iridectomy,"  by  J.  Soelberg 
Wells,  1864,  p.  6. 
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Professors  Stellwag  v.  Carion  and  Bonders  as  to  the 
pathological  conditions  which  are  fundamental  in  these 
cases.  _  The  latter  holds  that  glaucoma  depends  on 
neurosis  of  the  secretory  nerves  of  the  eye,  and  the 
former,  that  a  primary  rigidity  of  the  sclerotic  pro- 
duces the  feeling  of  hardness  of  the  globe  of  the  eye 
noticed  in  instances  of  glaucoma.* 

It  is  a  well-known  fact  that  section  of  the  fifth  pair 
of  nerves  causes  excessive  softness  of  the  globe  of  the 
eye,  and  on  the  other  hand,  that  excitation  of  these 
nerves  increases  the  secretion  of  the  vitreous.  Sup- 
posing, therefore,  that  from  unknown  causes  excitation 
of  the  fifth  nerve  occurs,  and  augmentation  of  the  vi- 
treous takes  place ;  then  if,  as  Professor  von  Carion 
asserts,  the  sclerotic  does  at  times  undergo  similar 
changes  to  those  observed  in  the  fibrous  coats  of 
arteries,  by  which  they  become  stifi"  and  atheromatous, 
it  is  evident  that  increased  intra-ocular  pressure  from 
the  former  cause  would,  ujider  these  circumstances,  in- 
duce all  the  phenomena  characteristic  of  glaucoma.f 

Symptoms. — Glaucoma  seldom  attacks  a'person  under 
forty  years  of  age,  and  is  more  common  among  women 
than  men.J  In  the  first  instance  the  patient  complains 
of  rapidly  advancing  presbyopia ;  he  finds  that  month 
after  month  he  has  to  increase  the  distance  between  his 
eye  and  the  book  he  may  be  reading,  in  order  to  see  the 
letters  distinctly.  The  reason  of  this  is,  that  the  power 
of  accommodation  is  in  a  great  measure  destroyed  by 
changes  going  on  in  the  choroid,  which,  though  often 
hardly  sufficient  to  cause  any  increased  tension  of  the 
globe,  may  nevertheless  afifect  the  ciliary  nerves,  and 
through  them  either  the  fibres  of  the  lens  itself,  or 
those  of  the  ciliary  muscle,  so  that  it  cannot  act  on  the 
lens,  and  render  its  anterior  surface  sufficiently  convex 
to  bring  divergent  rays  of  light  to  a  focus  on  the  retina. 

The  patient  also  complains  of  defect  of  sight,  which 
on  inspection  is  evidently  due  to  contraction  of  the 
field  of  vision,  generally  commencing  on  the  inner  or 
nasal  side  of  the  eye.    By  carefully  examining  the  state 


*  "  Illustrations  of  some  of  the  Principal  Diseases  of  the  Eye," 
by  H.  Power,  F.E.C.S.,  p.  414. 

t  Bonders  on  Glaucoma,  "Eeport  on  the  Heidelbei^  Oph- 
thalmological  Congress ;"  Ojihthalmic  Reriew,  vol.  ii.  p.  189. 

J  For  statistics  on  this  subject,  vide  Ophthalmic  Ilevieic,  vol.  i. 
p.  234. 
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of  tlie  patient's  eye  we  shall  probably  discover  that  not 
only  is  his  field  of  vision  much  contracted,  but  very 
probably  that  certain  portions  of  the  retina  are  insen- 
sitive to  the  stimulus  of  light. 

On  inquiry,  we  shall  probably  find  that  our  patient 
has  suffered  from  uneasiness,  and  often  from  a  consi- 
derable amount  of  pain,  of  a  periodic  character,  situated  Periodical 
over  the  eyebrow  and  along  the  side  of  the  nose. 
This  pain,  which  is  due  to  exacerbation  of  the  cho- 
roidal congestion,  and  consequent  augmentation  of  the 
tension  of  the  eyeball,  usually  comes  on  towards  even- 
ing, and  lasts  for  a  few  hours,  the  patient's  sight 
becoming  very  misty  during  the  paroxysm.  The 
degrte  and  character  of  the  pain  are  uncertain ;  in 
some  cases  it  is  vei'y  intense,  while  in  others  it  is 
triflinj. 

Andiher  symptom,  often  noticed  at  an  early  period  Halo, 
of  the  complaint,  is  that  the  patient  sees  a  halo  sur- 
rounding the  flame  of  a  candle,  or  any  other  luminous 
object  ia  front  of  him.    The  visual  field  also,  as  above  Visual  field 
stated,  becomes  gradually  contracted.    In  the  early  contracted, 
stages  cf  glaucoma,  the  tension  of  the  eyeball  is  only 
slightly  increased,  and  this  is  most  apparent  towards 
evening;  subsequently  the  increased  tension  becomes  ^jfJ^g^J'™" 
permanent,  and  varies  according  to  the  stage  of  the 
disease  tom  T+1  to  T+3. 

On  iispecting  the  eye,  we  shall  probably  notice 
several  «nlarged  vessels  coursing  over  the  sclerotic,  tion^*^^" 
The  aqmous  appears  muddy,  rendering  the  fibres  of 
the  iris  iidistinct.  The  state  of  the  pupil  will  be  found 
to  vary  aicording  to  the  progress  which  the  affection 
has  made;  at  an  early  stage  it  acts  sluggishly  on  the  ^ipil  in- 
.  stimulus  if  light,  but  as  the  disease  advances  it 
gradually  becomes  less  active,  until  at  length  it  remains 
widely  dilited  and  quite  insensible  to  light. 

On  maling  an  ophthalmoscopic  examination,  the 
vitreous  wU  be  discovered  to  be  somewhat  hazy,  and  Ketinal 
the  retina  hypersemic,  with  its  veins  tortuous  and  [ated.*^'' 
deeply  congested.    The  arteries  in  the  early  stage  of 
the  diseas'  are  normal,  and  subsequently  perhaps 
slightly  coitracted ;  in  both  sets  of  vessels  a  distinct  Pulsation, 
pulsation  \ill  be  noticed,  or,  if  it  does  not  already 
exist  in  th  arteries,  it  may  be  induced  by  slight 
pressure  wth  the  finger  on  the  eyeball.    The  only 
change  obssrvable  in  the  optic  disc  .at  this  period  is, 
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that  its  choroidal  margin  is  rather  prominent ;  except 
in  cases  complicated  by  congenital  staphyloma  of  the 
papilla,  in  which,  of  course,  the  excavation  will  be 
more  marked  in  consequence  of  the  bulging  backwards 
of  the  lamina  cribrosa.  As  the  disease  advances,  the 
vessels  of  the  choroid  will  be  found  uniformly  con- 
gested, but  blurred  and  indistinct,  from  effusion  mtft  its 
substance,  and  from  the  hexagonal  epithelium  not 
being  completely  destroyed. 

These  symptoms  having  lasted  for  a  longer  or  a 
shorter  period,  they  all  become  perhaps  suddenly  aug- 
mented, it  may  be  in  a  single  night;  more  o.ten, 
however,  the  severity  of  the  premonitory  symptoms 
gradually  advances  ;  the  tension  of  the  eyeball  in- 
creases, the  globe  becomes  hard,  and  the  ciliary  nearosis 
very  intense.  The  cornea  is  hazy,  and  its  senribility 
is  diminished,  so  that  it  may  be  touched  by  a  bit  of 
paper,  without  the  patient  being  aware  of  ii.  The 
dimness  of  vision  increases,  the  pupil  is  dila-ed  and 
stationary ;  the  lens  is  apparently  of  a  green  colour. 
This  last  appearance  arises  from  the  lens  itsel:'  assum- 
ing a  yellowish  hue,  while  the  aqueous  becones  of  a 
bluish  tint,  the  combination  causing  the  greei  colour, 
which  at  one  time  was  supposed  to  be  pathopiomonic 
of  glaucoma,  and  gave  rise  to  its  name.  The  epi- 
scleral tissue  and  conjunctiva  appear  thickly  injected : 
the  latter  is  often  swelled  and  actually  chemtsed. 

If  now  the  eye  be  examined  with  the  oj)hthamoscope, 
the  cornea  and  lens  remaining  sufficiently  tnnspn.rent 
to  allow  of  the  rays  of  Hght  reaching  its  fmdus,  the 
retinal  veins  will  be  seen  to  be  very  tortious  and 
greatly  congested ;  they  are  sometimes  beal.ed.  The 
calibre  of  the  arteries,  on  the  other  hand,  is  fontracted, 
and  a  pulsation  may  be  noticed  in  both  sets  of  vessels. 
The  fundus  of  the  eye  is  of  a  brickdust  coour,  owing 
to  the  capillaries  of  the  retina  and  chtt'oid  being 
uniformly  congested  ;  and  spots  of  extravsated  blood 
are  not  uncommonly  noticed  both  in  front  ind  behind 
the  elastic  lamina.  The  choroidal  magin  of  the 
optic  disc  is  prominent,  the  nervous  strucure  of  the 
papilla  becomes  atrophied,  and  the  dis(  is  deeply 
cuiDped,  the  lamina  cribrosa  proti-uding  bskwards,  so 
as  to  occupy  a  plane  posterior  to  that  of  he  sclerotic. 
As  the  disease  advances  the  dioptric  mdia  become 
hazy,  and  it  is  impossible  to  see  the  fartier  changes 
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that  take  place  in  the  fundus  of  the  eye.  A  few  days,  Further 
or  even  hours,  may  complete  the  picture  of  glaucoma.  ^^^"^"^^ 
A  remission  probably  takes  place,  and  a  succession  of 
such  attacks  foUow  at  longer  or  shorter  intervals,  or 
it  may  be  that  one  single  intensely  violent  and  continued 
attack  of  this  kind  may  complete  the  mischief.  The 
pain  abates,  but  the  eye  is  destroyed  as  an  optical 
instrument. 

2.  Qlcmcoma  Simplex  is  a  very  insidious  disease.  The  2;  Glaucoma 
patient  complains  of  little  or  no  pain,  and  the  only 
constant  symptoms  noticed  are  the  steadily  increasing  ^^qus!" 
presbyopia  and  contraction  of  the  field  of  vision,  to- 
gether with  augmented  tension  of  the  eyeball,  which, 
though  scarcely  perceptible  at  the  commencement  of 
the  attacks,  becomes,  after  a  time,  a  marked  feature  in 
the  case. 

The  changes  in  the  fundus  of  the  eye  progress  at  an 
equivalent  rate,  and  are  much  the  same  as  those 
observed  in  ordinary  glaucoma ;  and  the  termination 
of  the  disease  is  similar — namely,  stony  hardness  of 
the  globe,  dilated  pupil,  opaque  lens,  a  hazy  anaesthetic 
condition  of  the  cornea,  and  total  loss  of  vision. 

Glaucom^k,  as  I  have  before  remarked,  may  follow  Consecutive 
various  diseases  of  the  eye  ;  as,  for  instance,  cases  of  S^^^^ovan. 
irido-choroiditis,  or  occlusion  of  the  pupil;  it  occa- 
sionally occurs  after  wounds  of  the  lens,  or  from  irri- 
tation induced  by  the  presence  of  a  dislocated  lens 
in  the  vitreous  chamber.  The  glaucomatous  changes 
in  the  eye,  under  these  cii-cumstances,  pursue  precisely 
the  same  course  as  I  have  already  described — the  hard- 
ness of  the  globe  of  the  eye  and  cupping  of  the  optic 
disc  being  characteristic  of  the  disease. 

Prognosis.  —  The  prognosis  in  cases  of  glaucoma  Prognosis. 
cannot  be  doubtful.     In  time  it  is  sure  to  lead  to 
blmdness  in  the  affected  eye,  and  in  all  probability 
the  second  eye  will  follow  in  the  same  course  if  the 
disease  be  allowed  to  run  on.     Provided,  however, 
the  glaucoma  is   in   its    premonitory    stage,  and 
the  mtervals  between  the  attacks  of  pain  and  other 
symptoms  are  well  marked,  we  may.  by  means  of  an 
indectomy,  stop  the  progress  of  the  disease ;  but  by  no  May  be 
other  method  of  treatment  can  we  hope  to  arrest  its  arrested  by 
advance.    The  question  may  arise  as  to  when  we  are  ■'"'^^•^'""ly* 
to  perform  iridectomy.    I  think,  as  a  general  rule,  it 
may  be  said  indectomy  should  be  resorted  to  as  soon 
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after  we  have  diagnosed  the  disease  to  be  glaucoma 
as  possible.  But  provided  the  intermissions  of  pain 
are  complete,  and  the  patient's  sight  hardly  im- 
paired, we  need  be  in  no  hurry  to  operate ;  neverthe- 
less, under  these  circumstances,  warning  our  patient 
that  at  any  moment  an  operation  may  be  necessary, 
if  the  pain  in  the  eye  and  brow,  together  with  the 
other  symptoms,  declare  themselves  rapidly  and  with 
intensity. 

Treaimejii— With  regard  to  the  treatment  of  glau- 
coma, there  can  be  no  doubt  whatever  that  iridectomjr, 
if  practised  suj0B.ciently  early,  will  cure  the  disease ;  in 
the  latter  stages  this  operation  will  relieve  the  pain  in 
the  eye ;  but  of  course,  if  the  retina  has  become  atro- 
phied, iridectomy  cannot  possibly  exercise  any  restora- 
tive influence  as  regards  the  patient's  sight.* 

In  making  this  assertion,  it  must  be  clearly  under- 
stood that  by  iridectomy  I  do  not  mean  simply  excision 
of  a  portion  of  the  iris,  however  large  it  may  be ; — the 
operation  consists  in  the  successful  removal  of  a  section 
of  the  iris,  together  with  its  ciliary  attachments.  In 
certain  cases  of  sloughing  ulcers  of  the  cornea,  in 
which  iridectomy  is  recommended,  it  does  not  appear 
necessary  to  detach  the  iris :  all  that  is  requisite  is  to 
remove  so  much  of  it  as  will  prevent  the  secretion  of  the 
normal  amount  of  aqueous,  and  thus,  by  diminishing 
the  pressure  from  behind,  prevent  the  corneal  tissue 
being  stretched,  and  ultimately  forced  into  a  staphy- 
loma. But  in  glaucoma  more  than  this  must  be  done ; 
I  have  punctured  the  cornea  time  after  tirne,  and 
allowed  the  aqueous  to  escape,  thus  relieving  the 
tension  of  the  eyeball,  without  the  slightest  permanent 
benefit  to  the  patient. 

I  must  not,  however,  omit  to  mention  in  this  place, 
Mr.  Hancock's  operation  for  the  division  of  the  ciliary 
muscle,  which  he  strongly  recommends  in  cases  of 
glaucoma.  M.  Wecker,  and  other  surgeons,  speak  in 
praise  of  this  proceeding. 

Mr.  Hancockf  thus  describes  his  operation :—"  A 
Beer's  cataract  knife  is  introduced  at  the  outer  and 
lower  margin  of  the  cornea,  where  it  joins  the  sclero- 


•  "Tension  of  the  Eyeball,  Glaucoma,  &c.,"  p.  7,  by  J.  Vose 
Solomon.  . 

f  Ophthalmic  Hospital  Eejiorts,  vol.  m.  p.  18. 


GLAUCOMA. 


379 


tica.  The  point  of  the  knife  is  pushed  obliquely  back- 
wards and  downwards,  until  the  fibres  of  the  sclerotica 
are  divided  obliquely  for  rather  more  than  one-eighth 
of  an  inch ;  by  this  incision  the  ciliary  muscle  is 
divided,  whilst  if  there  be  any  fluid  accumulated,  it 
flows  by  the  side  of  the  knife." 

The  rapid  way  in  which  glaucoma  may  sometimes 
come  on  and  run  its  course  is  shown  in  the  following 
case : — 

Case. — Kaboleram,  aged  thirty-five,  was  admitted  C'ase. 
into  the  hospital  on  the  22nd  of  January ;  he  was  a 
native  of  the  Upper  Provinces,  and  a  well-made,  robust- 
looking  man.    Until  within  the  last  five  years  his  eye- 
sight had  been  perfect;  he  was  then  at  Lahore,  and 
was  suddenly  seized  with  the  most  violent  pain  in  the 
left  eye,  which  became  very  red  and  inflamed;  he 
speedily  lost  the  sight  in  it.    The  pain  in  the  eyeball  Previous 
continued  for  some  two  or  three  months,  and  then  ^"^^  °^ 
gradually  passed  away.    The  eye  is  now  shrivelled  up 
and  destroyed. 

He  did  not,  however,  come  to  consult  me  about  that 
eye,  but  regarding  the  right  one,  which  had  been 
healthy,  and  the  sight  perfectly  good,  until  within  the 
last  three  days,  when  he  was  attacked  with  violent 
pain  in  it,  extending  over  the  side  of  the  head.    The  Pain,  ten- 
patient  was  led  into  the  hospital ;  indeed,  he  could  only  sion  loss  of 
just  distinguish  light  from  darkness ;  the  tension  of  the  other."" 
globe  of  the  right  eye  was  T+2,the  pupil  was  dilated,  Dilated 
and  the  lens  and  vitreous  were  hazy,  the  former  being  pupf,  hazy 
pushed  forward  so  as  almost  to  touch  the  cornea;  there 
was  considerable  congestion  of  the  vessels  of  the  scle- 
rotic and  conjunctiva. 

On  examining  the  eye  with  the  ophthalmoscope,  I 
found  that  the  veins  of  the  retina  were  congested,  the  Venous 
retina  itself  was  oedematous,  and  the  optic  disc  ap-  congestion 
peared  cupped.  The  retinal  vessels,  after  passing  over  retina, 
its  edge,  were  evidently  on  a  plane  anterior  to  the  one  rt^^^^*^ 
they  had  occupied  when  crossing  the  optic  disc.  The 
venous  pulse  was  well  marked,  but  not  the  arterial.  The 
hexagonal  cells  of  the  elastic  lamina  were  destroyed, 
and  the  vessels  of  the  choroid  could  be  plainly  seen 
through  the  retina ;  and  as  the  appearance  of  the  HyperEemia 
pigment-cells  of  the  stroma  was  almost  entirely  lost,  I  of  choroid, 
concluded  that  the  capillaries,  as  well  as  the  larger 
vessels,  were  deeply  congested.    Towards  the  ora  ' 
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serrata  there  were  numerous  small  patches  of  extra- 
vasated  blood  in  the  choroid  ;  they  did  not,  however, 
extend  inwards  towards  the  axis  of  vision. 

As  this  appeared  to  be  a  very  favourable  case  for 
iridectomy,  I  at  once  put  the  patient  under  the  in- 
fluence of  chloroform,  and  performed  the  operation,  re- 
moving a  considerable  portion  of  the  upper  part  of  the 
iris,  great  care  being  taken  to  drag  it  away  from  its 
attachments.  The  operation  was  perfectly  successful, 
and  certainly  its  results  exceeded  my  most  sanguine  ex- 
pectation. Iridectomy  was  performed  on  the  22nd  of 
January,  at  nine  a.m.  ;  the  patient  was  then  almost 
blind,  and  in  the  most  intense  agony.  At  two  P.M.  I 
saw  him,  and  he  was  comparatively  free  from  pain ;  as 
the  eye  had  been  carefully  closed,  I  did  not  think  it 
advisable  to  remove  the  bandages.  At  eight  p.m.  his 
condition  was  equally  favourable.  On  the  following 
morning  I  found  he  had  slept  well  during  the  night ; 
he  was  quite  free  from  pain,  and  on  opening  the  eye  he 
could  distinguish  the  features  of  my  face.  His  vision 
continued  to  improve  till  he  left  the  hospital,  when  the 
sight  in  the  right  eye  had  become  as  good  as  it  had 
ever  been ;  the  tension  of  the  globe  was  normal,  and 
the  conjunctival  and  sclerotic  congestion  had  entirely 
disappeared ;  the  optic  disc  and  retina  were  healthy, 
and  though  the  hexagonal  cells  of  the  elastic  lamina 
were  destroyed,  thus  leaving  the  larger  vessels  of  the 
choroid  exposed,  still,  the  capillary  hyj)er«mia  had  dis- 
appeared, and  the  pigment-cells  of  the  choroidal  stroma 
were  again  visible. 
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PosTEKiOR  Staphyloma,  oe,  Scleko-chokoiditis  Pos- 
terior.— In  the  majority  of  cases  of  myopia  the  fundus 
of  the  eye  presents  the  following  appearances : — If  the 
observer's  attention  be  directed  towards  the  entrance  of 
the  optic  nerve,  "  he  will  there  remark  a  white  figure 
enclosing  the  outer  margin  of  the  nerve.  In  the  early 
stages  this  figure  is  sickle-shaped,  its  concave  margin 
in  a  certain  degree  coincident  vdth  the  margin  of  the 
nerve-disc,  while  its  convex  margin  looks  towards  the 
posterior  pole  of  the  eyeball. 

"  As  the  disease  progresses  the  white  figure  conti- 
nually increases,  so  that  its  outer  border  extends  farther 
from  the  nerve,  and  the  whole  patch  changes  its  sickle- 
shaped  outline  in  various  ways ;  sometimes  extending 
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itself  outwardly,  and  assuming  the  aspect  of  a  hori- 
zontal band  proceeding  from  the  papilla ;  sometimes 
si^reading  upwards  and  downwards,  and  appearing  as  a 
white  figure  of  very  variable  outline  surrounding  the 
outer  border  of  the  nerve,  and  separated  from  the  sur- 
rounding fundus  by  an  angular  and  indented  margin. 
Lastly,  the  degeneration  may  also  encircle  the  incer 
side  of  the  nerve-entrance,  so  that  the  latter  appears  as 
an  island  enclosed  in  a  white,  or  sometimes  a  bright 
green_  coloured  surface,  the  outer  part  of  which,  how- 
ever, is  always  more  developed  and  broader  than  the 
inner.  The  light  reflected  from  the  diseased  surface  Reflects 
exceeds  every  other  ocular  reflex  in  its  intensity,  and  ^"^''^ly* 
is  much  brighter  and  whiter  than  that  from  the  optic 
nerve ;  so  that  the  latter  appears  comparatively  less 
illuminated,  and  of  a  dull  grey  or  reddish  tint."* 

Pathological  Anatomy. — The  pathological  changes 
which  induce  this  condition  of  the  parts  have  long  been 
a  subject  of  controversy,  and  in  attempting  to  explain 
them  we  must  in  the  first  instance  refer  to  the  anatomy 
of  the  structures  involved. 

Some  thu-teen  years  ago  Professor  Dondei'S  j)ointed  Anatomy 
out  the  fact  that  the  sheath  of  the  optic  nerve  is  °l°^th 
divided  into  two  parts  (Fig.  33);  the  outer  (&),  runs  ' '^"^  ' 

Fig.  33. 


into  the  sclerotic,  and  the  inner  (c)  envelopes  the  trunk 
of  the  nerve  as  far  as  the  choroid ;  the  two  are 
separated  by  loose  connective  tissue  (a).  Professor 
Bonders  considered  that  the  choroid  becomes  atrophied 
to  a  certain  extent  round  the  optic  disc,  and  that  the 

*  Carter's  translation  of  Zander  on  the  Ophthalmoscope,  p,  179. 
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inner  layer  of  the  sclerotic,  bulging  backwards  at  this 
point,  gives  rise  to  the  appearances  above  described.* 

This  explanation  seemed  reasonable,  and  was  con- 
firmed by  the  fact  that  eyeballs  affected  with  posterior 
staphyloma,  after  removal,  were  observed  to  proiect 
backwards  at  the  part  corresponding  to  the  white 
crescent  seen  with  the  ophthalmoscope,  and  the  choroid 
lining  the  staphyloma  was  found  atrophied  and  de- 
stroyed, the  sclerotic  itself  being  attenuated  at  this 
spot ;  but  it  remained  for  future  observers  to  throw 
additional  light  on  the  cause  of  these  changes. 

Dr.  Giraud-Teulon  appears  to  have  done  much 
towards  unravelling  the  mystery.  We  may  assert 
generally  that,  among  myopics,  accommodation  and 
convergence  of  the  optic  axes  are  called  into  play  to  a 
greater  extent  than  in  emmetropics  ;  the  latter  action 
is  especially  augmented.  In  its  noi-mal  condition  the 
globe  of  the  eye  is  kept  in  a  state  of  equilibrium,  and 
its  spherical  form  maintained  by  the  recti  and  obHqui 
muscles.  When  the  eye  is  turned  in  any  direction,  the 
opposing  muscle  relaxes  in  exactly  the  same  propor- 
tion as  the  other  set  of  muscles  contracts,  and  in  this 
way  injurious  pressure  on  the  globe  is  prevented. 

To  take  the  case  of  simple  convergence  :  if  the  action 
of  the  internal  rectus  were  unopposed,  the  eye  would 
be  drawn  inwards,  but  the  action  of  the  external 
rectus  and  superior  oblique  causes  it  to  turn  on  its 
axis,  producing  abduction  of  the  cornea.  At  the  same 
time  the  insertion  of  the  obliqui  is  carried  from  behind 
outward  and  forward,  and  those  muscles  comjieUed  to 
describe  a  larger  circle  round  the  globe  :  hence  "  in 
proportion  to  the  degree  of  convergence,  the  globe,  by 
reason  of  its  shape,  tends  to  stretch  the  obUqui ;  an 
action  that  must  manifestly  be  attended  by  an  equal 
reaction  on  their  part,  increasing  internal  pressure. 
The  simple  jjhysiological  movement  of  convergence 
a  horizontal  plane  necessarily  produces,  therefore, 


m 


a  tendency  to  increased  intra-ocular  tension.''t 

Evidently,  therefore,  myopics  are  subject  to  increased 
intra-ocular  pressure,  in  consequence  of  the  excessive 
convergence  they  are  obliged  to  use  in  order  that  they 
may  see  clearly. 


*  »  Arcliiv  fill-  Opbtlial.,"  B.  i.  Abth.  ii.  p.  82,  1855. 
t  Ophthalmic  Hospital  Reports,  vol.  v.  p.  383. 
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Again,  if  tlie  oblique  muscles  were  inserted  into  the 
sclerotic  at  a  point  further  backwards  than  usual,  the 
circle  described  by  these  muscles  round  the  globe  of 
the  eye  would  be  more  distant  from  the  centre  than  in 
its  normal  state,  and  in  inversion  of  the  eye  they 
would,  therefore,  exercise  more  pressure  than  usual  on 
the  globe ;  they  would,  in  fact,  still  further  increase 
the  iutra-ocular  tension*   An  insertion  of  this  kind 
is  tantamount  to  a  preponderance  of  the  abductors 
over  the  adductors,  of  the  external  over  the  internal  and  insuffi- 
rectus,  or,  in  other  words,  to  insufficiency  of  the  in-  of 
ternal  rectus.    There  is,  then,  a  natural  tendency  to  l-ecti."'^ 
increased  intra-ocular  pressure  during  convergence, 
and  this  is  aggravated  in  myopics  by  their  habitually 
near  vision,  and  by  insufficiency  of  the  internal  recti. 

But  we  must  go  a  step  further  to  explain  why  this 
increased  intra-ocular  pressure  does  not  induce  symp- 
toms of  glaucoma  in  place  of  posterior  staphyloma. 
Dr.  Giraud-Teulon  argues  that  in  glaucoma  the  in- 
creased intra-ocular  pressure,  originating  from  causes 
within  the  eye,  acts  uniformly  on  every  part  of  the 
globe  and  distends  its  weakest  point,  the  optic  papilla. 
But  in  the  disease  now  under  consideration,  the  pres- 
sure has  a  definite  point  of  application  on  the  exterior, 
the  globe  being  pulled,  when  the  eye  is  inverted,  from'  sclerotic 
behmd  forwards  and  from  within  outwards  by  the  drawn  for- 
obliqui  ;t  "  so  that  the  elastic  sac  of  the  choroid  is  com- 
pelled  to  assume  the  form  of  an  ovoid,  with  its  lono-  choroid 
axis  du-ected  forwards  and  backwards,  (the  direction  of  pressed 
least  resistance),  while  the  external  coat,  the  sclerotic, 
IS  drawn  forwards."    In  consequence  of  this  anta- 
gonism, the  two  layers  of  the  sclerotic  near  the  optic  two  layers 
disc  become  separated,  and  glide  over  one  another,  and  of  sclerotic, 
the  formation  of  a  posterior  staphyloma  is  promoted  ^^P^'^ted. 
So  that — 

Ist.  "  If  myopia  may  generally  be  referred  to  the 
existence  or  the  development  of  ectasia  as  its  imme- 
diate cause,  this  ectasia  is  itself  the  result  of  causes 
immediate  and  remote,  or  predisposing.  The  first  is 
the  employment  of  the  eyes  on  near  objects  ;  the  second 
insufficiency  of  the  internal  recti.  ' 


*  Oplitlmlmic  Hospital  Heports,  vol  v  p  383 
p.20iri866r''''^''^''"^°'''  d'Oculistique,"' torn.  Ivi. 
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2nd.  "  Among  the  diagnostic  signs  of  insufficiency 
of  the  internal  recti,  and  as  one  of  the  principal  of 
them,  it  will  be  necessary  to  place,  for  the  future,  the 
presence  of  posterior  staphyloma,  and  especially  the 
presence  of  slight  wasting  of  the  choroid  at  the  outer 
border  of  the  optic  disc.  In  a  word,  posterior  staphy- 
loma is  rather  a  symptom  of  insufficient  convergence 
than  of  myopia;  or,  rather,  myopia  and  posterior 
staphyloma  indicate  insufficiency  of  the  internal  recti.* 

Oases  of  posterior  staphyloma  may  be  divided  into 
two  classes ;  the  first,  in  which  the  disease  is  stationary, 
and  the  second,  in  which  it  is  advancing. 

1.  Stationary  Form. — In  this  form,_  the  patient 
generally  suffers  more  or  less  from  myopia,  which  may 
not  have  been  noticed  until  he  reached  the  age  of 
twelve  or  fifteen  years.  I  have  seen  several  cases  in 
which  the  defective  vision  was  first  discovered  upon 
a  boy's  attempting  to  decipher  words  or  figures  on  a 
blackboard  at  a  distance  of  thirty  or  forty  feet ;  his 
fellow  students  could  probably  readily  make  them  out, 
but  they  appeared  hazy  and  ill-defined  to  him,  unless 
he  went  up  to  within  a  few  yards  of  the  board.  He 
may  never  have  suffered  from  any  pain  in  the  eyes, 
and  upon  a  casual  examination  they  appear  perfectly 
healthy,  and  with  the  exception  of  _  the  myopia,  there 
is  no  obvious  impairment  of  vision.  The  eyeball, 
perhaps,  is  rather  more  prominent  than  usual,  but  this 
is  not  a  constant  symptom,  and  is  unimportant  as  a 
means  of  diagnosis. 

If  we  examine  the  eye  with  the  ophthalmoscope,  m 
a  well  marked  instance  of  this  kind,  we  shall  be  sti-uck 
by  the  appearance  of  the  optic  disc,  which  at  first  sight 
seems  to  be  distorted  in  shape  and  altered  in  size, 
while  the  retinal  vessels  are  healthy.  On  further 
inspection,  we  notice,  that  at  the  outer  circumference 
of  the  disc,  the  hexagonal  cells  and  stroma  of  the 
choroid  have  been  destroyed,  so  that  the  rays  of  light 
are  reflected  back  from  the  sclerotic,  the  diseased  part 
thus  appearing  of  a  Ught  grey  colour ;  its  outer  boixier 
is  well  defined  by  a  rim  of  black  pigment,  beyond  which, 
again,  the  fundus  of  the  eye  appears  healthy.  In  the 
maiority  of  these  cases  the  choroid  and  sclerotic  project 
backwards  at  this  spot,  forming  a  posterior  staphy- 


«  Ophtlialmic  Hospital  Heports,  vol.  v.  p.  385. 
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lonia.    These  appearances  are  represented  in  Fig,  3, 
Plate  VII. 

Treatment. — The  abnormal  condition  above  described  Treatment. 
may  remain  stationary  for  years,  and  in  fact  for  life ; 
but,  on  the  other  hand,  active  changes  may  at  any  While  sta- 
time  be  set  up,  and  we  should  explain  this  fact  to  tio°ary, 
our  patient,  informing  him  that  if  the  eye  begins  to 
trouble  him,  if  he  gets  an  aching  paiu  over  the  brow- 
after  exerting  it,  or  if  the  glare  of  the  sun  is  felt  to  be 
particularly  dazzling  and  uncomfortable,  the  sight 
becoming  somewhat  hazy— that  these  symptoms  in- 
dicate advancing  mischief,  and  should  be  at  once 
attended  to.    Supposing,  however,  no  such  complica- 
tions _  occur,  we  may  content  ourselves  with  simply 
ordering  a  pair  of  concave  glasses  to  correct  the  Concave 
myopia,  cautiouing  the  patient  particularly  against  glasses, 
overworking  his  eyes,  and  directing  him  to  use  the  Rggt  and 
cold-water  douche  at  least  twice  every  day.  '  It  will  be  protection, 
well  also  to  order  him  a  pair  of  blue-tinted  glasses, 
which  he  should  wear  when  exposed  to  the  glare  of 
the  sun. 

If  Professor  Von  Graefe's  test  of  the  existence  of 
bmocular  vision  by  means  of  a  prism  (chap,  xiv.)  be 
employed  in  these  cases,  we  shall  find  that  an  insuf- 
ficiency of  the  internal  rectus  exists. 

2.  Pro(7'/"esswe  i^'orm.— The  symptoms  which  charac- 2.  Progres- 
terize  progressive  posterior  staphyloma  are  as  follows  •—  ^^^^  f"'^™- 
We  may  notice  the  same  deficiency  of  the  internal  Deficiency 
rectus,  and  the  patient  probably  suffers  from  myopia  of  internal 
but  he  usuaUy  consults  us  on  account  of  general  im- 
pairment  of  vision,  which  increases  after  over-exerting  ^yop'a- 
his  eyes.    At  such  times  he  complains  of  an  achiuo- 
pam  m  the  orbit,  extending  to  the  temple,  and  also  of  Recurring 
more  or  less  intolerance  of  light ;  the  glare  of  the  sun  attaclss  of 
la  trying,  and  induces  not  only  an  uncomfortable^^'"' 
achmg  feeling  in  the  eye,  but  even  photophobia.  He 
may  have  sufi"ered  from  repeated  attacks  of  this  kind, 
lasting  for  a  month  or  six  weeks,  and  then  passing  ofi;  after  worlj. 
reappearing,  however,  after  unusual  exertion  of  the 
eyes,  or  derangement  of  the  general  health.  Each 
attack  causes  the  sight  to  become  more  impaired.        Si-ht  fails. 

It  an  eye  afi"ected  with  this  disease  be  examined  with 
the  ophthalmoscope  in  its  early  stages,  the  fundus  Alterations 
appears  healthy,  with  the  exception  of  a  portion  sur-  round 
rounding  more  or  less  of  the  disc,  where,  usually  on  p''^'"'^ 
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the  outer  side,  a  patch  of  choroid  will  be  observed  of  a 
lighter  grey  colour  than  normal,  the  vessels  of  the  part 
being  congested  (Plate  VII.,  Fig.  3).  The  alteration 
in  the  colour  of  this  apot  will  be  most  marked  near 
the  disc,  from  thence,  passing  through  a  gradation  of 
shades,  it  ultimately  merges  into  that  of  the  normal 
tissue.  Irregular  patches  of  black  pigment  will  be 
seen  scattered  over  the  external  border  of  the  diseased 
spot,  but  the  strongly  marked  rim  of  pigment,  patho- 
gnomonic of  stationary  posterior  staphyloma,  is  never 
seen.  In  fact,  the  difference  between  the  two  forms  of 
disease  consists  in  this,  that  in  the  progressive  affec- 
tion, owing  to  the  active  changes  which  are  going  on 
in  the  part,  the  line  of  demarcation  between  the  diseased 
and  sound  tissue  is  broken  through,  and  the  degenera- 
tive process  is  extending  outwards,  or  more  probably  in 
every  direction. 

As  before  stated,  an  attack  of  this  kind  may  pass 
off  in  the  course  of  a  few  weeks,  but  the  injury  done  to 
the  tissues,  during  the  time  it  lasts,  cannot  be  repaired. 

The  process  appears  to  be  essentially  one  of  a  de- 
generative nature,  the  stroma  of  the  choroid,  and  the 
corresponding  portions  of  the  sclerotic  degenerate; 
and  as  the  latter  loses  its  power  of  resisting  the  intra- 
ocular pressure,  a  posterior  staphyloma  results.  _  This 
condition  having  once  commenced,  the  protrusion  in- 
creases in  dimensions,  until  it  often  becomes  of  con- 
siderable size. 

This  accident,  however,  is  by  no  means  the  only  ill- 
effect  Hkely  to  follow  progressive  posterior  staphyloma ; 
opacity  and  fluidity  of  the  vitreous,  and  detachment  of 
the  retina  are  unfortunately  too  frequently  the  direct 
result  of  this  form  of  disease.  The  former  affection 
will  be  recognised  at  once  :  on  examining  the  eye  with 
the  ophthalmoscope,  a  number  of  black,  flocculent- 
looking  shreds  will  be  noticed  floating  in  the  vitreous, 
and  wiU  be  best  observed  by  the  direct  method  of  ex- 
amination ;  they  are  to  be  seen  whisking  about  in  all 
dii-ections  upon  the  slightest  movement  of  the  eye, 
causing  the  patient  the  greatest  annoyance.  The 
state  of  the  choroid  may  often  be  observed,  even  at 
this  stage  of  the  disease,  through  the  fluid  vitreous ; 
if  not,  examine  the  other  eye  carefully,  and  the  chances 
are  that  a  posterior  staphyloma  wiU  be  detected  m  it, 
and  thus  we  may  be  able  to  form  a  tolerably  safe 
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conjecture  as  to  the  cause  of  tlie  fluid,  vitreous  in  the 
diseased  eye. 

During  tlie  progress  of  this  affection,  detachment  of  and  de- 
the  retina  is  likely  to  take  place  ;  for,  as  the  staphyloma  retina, 
projects  backwards,  one  of  two  things  must  occur : 
either  the  retiaa  will  be  stretched  and  torn  across  in 
following  the  sinuosities  of  the  choroid;  or  else, 
bulging  backwards  into  the  staphyloma,  it  will  be 
dragged  away  from  its  attachments,  either  at  the  optic 
foramen  or  ora  serrata.  If  the  dioptric  media  are  suffi- 
ciently transparent,  we  may  watch  these  changes  with 
the  ophthalmoscope ;  frequently,  however,  the  vitreous 
becomes  so  hazy  that  the  retina  cannot  be  seen,  though 
we  may  be  pretty  well  assured  of  its  disorganized  con- 
dition, by  the  almost  complete  loss  of  vision  from 
which  the  patient  suffers. 

Treatment. — It  is  absolutely  necessary,  therefore.  Treatment. 
that  we  should  do  aU  in  our  power  to  stop  the  progress  Endeavour 
of  the  staphyloma  in  its  early  stages,  m  order  to  pre-  to  arrest 
vent  the  occurrence  of  these  unfortunate  terminations.  disease. 
I  have  already  described  its  leading  symptoms  and 
ophthalmoscopic  appearances;  if,  therefore,  we  meet 
with  a  case  presenting  these  features,  and  learn  that 
there  has  been  any  recent  aggravation  of  the  symp- 
tonas,  we  should  make  careful  inquiries  regarding  the 
patient's  employment,  habits,  and  general  state  of  Promote 
health,  with  the  view  of  correcting  whatever  may  be  the  seueral 
wrong.    Overwork  is  almost  always  the  exciting  cause 
of  these  changes ;  under  any  cii-cumatances  we  must  Enforce 
enforce  absolute  rest  of  the  eye.   The  cold  douche  rest, 
may  often  be  used  with  advantage,  morning  and 
evening. 

In  addition  to  these  general  measures,  if  active 
changes  are  going  on  in  the  eye  and  the  patient  is  of  a 
bilious  temperament,  administer  a  purgative  and  apply  purgatiTes, 
leeches  to  the  temple  for  three  consecutive  nights,  leeches,  low- 
fomenting  the  part  well  afterwards.    The  patient  actiV^" 
should  be  put  on  low  diet,  and  kept  in  a  dark  I'oom,  stages, 
until  all  symptoms  of  pain  and  intolerance  of  light 
have  passed  away ;  he  may  then  be  permitted  to  take 
exercise  in  the  open  air,  wearing  a  pair  of  blue  glasses 
when  exjiosed  to  the  glare  of  the  sun  or  lamp-light ; 
but  he  must  not  be  allowed  to  resume  his  work  until 
the  congestion  of  the  choroid  has  completely  dis- 
appeared. 

cc  2 
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In  many  instances,  however,  attention  to  the  state  of 
the  bowels,  together  with  the  cold  douche  and  rest,  will 
be  the  chief  curative  means  at  our  dispo.sal.  An  issue 
may  perhaps  be  opened  in  the  skin  of  the  temple.  To 
keep  the  eyes  at  rest,  a  pad  of  cotton  wool,  retained  in 
its  place  by  a  light  bandage,  may  be  worn  with  advan- 
tage for  several  nours  during  the  day,  unless  it  produce 
a  heated  and  uneasy  sensation  in  the  part,  when  it 
should  be  discontinued.  By  a  judicious  plan  of  treat- 
ment of  this  kind,  the  symptoms  indicating  active 
changes  in  the  choroid  will  gradually  subside,  and  the 
patient  may  then  be  allowed  to  use  his  eyes,  though 
he  cannot  be  too  careful  not  to  overwork  them. 

If  these  precautions  are  strictly  observed,  we  may 
with  confidence  hope  to  preserve  our  patient's  sight ; 
taking  care,  whenever  the  uneasiness  or  pain  in  the 
eyes  returns,  to  have  recourse  to  a  system  similar  to 
that  above  described,  so  as  to  prevent  the  destructive 
changes  from  making  further  progress. 

Lastly,  it  is  above  all  things  necessary  to  supply  the 
patient  with  proper  concave  glasses,  so  as  to  correct 
the  defective  refracting  power,  and  thus  prevent  the 
increased  convergence  of  the  eyes  which  myopia  renders 
necessary. 

But  more  than  this  may  be  required.  It  has  been 
demonstrated  by  Dr.  Giraud-Teulon  that  this  progres- 
sive myopia  is  due  to  an  insufficiency  of  the  intenial 
rectus,  aud  both  he  and  Professor  Yon  Graefe  therefore 
recommend  tenotomy  of  the  external  rectus  in  cases  of 
progressive  posterior  staphyloma.  The  foi-mer  learned 
doctor  concludes  his  paper,  from  which  I  have  freely 
quoted,  by  observing  that  he  had  then  a  case  of  extreme 
myopia  under  his  care,  in  which  iutennittent  strabismus 
had  commenced,  and  where  tenotomy  of  the  external 
rectus  suddenly  diminished  the  myopia  by  or  from 
ito  i. 


TnBEBCLE 
IN  THE 

Chouoid. 


TuBEacTJLAR  Matter  in  the  Chokoid.-— The  forma- 
tion of  tubercular  matter  in  the  choroid  is  said  to  be 
generally  found  amongst  persons  of  a  scrofulous  dia- 
thesis, or  those  actually  suffering  from  phthisis ;  and  it 
is  usually  supposed  that  the  accompanying  impairment 
of  vision  is  due  to  an  ansemic  state  of  the  retina.*  If, 


*  Virchow's  "  Archiv,"  vol.  xxxvi.  p.  448. 
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however,  a  patient's  eye  be  examined  under  these  cir- 
cumstances with  the  ophthalmoscope,  circumscribed 
rose  coloured  spots  may  be  seen,  usually  situated  near 
the  optic  disc ;  and  as  the  tubercular  matter  increases 
it  forms  nodules,  pushing  the  pigment- cells  of  the 
choroid  on  one  side;  their  outline  is  consequently  Raised 
marked  by  a  border  of  black  pigment,  and  their  raised  Pf*};^^^^]^ 
and  uneven _  surface  can  hardly  be  mistaken  for  any  borders!" 
other  condition  of  the  parts.    As  the  disease  advances, 
the  functions  of  the  choroid  become  impaired,  and  the 
vitreous  passes  into  an  opaque  condition,  rendering  all 
further  changes  in  the  structures  posterior  to  it  very 
indistinct.    It  does  not  appear  that  the  tubercular 
masses  themselves  excite  irritation  in  the  choroid,  nor 
do  they  induce  any  pain  in  the  eye.*  No  pain. 

_  The  impairment  of  vision,  in  these  cases,  is  due  to  sight  im- 
disease  of  the  choroidal  vessels.    Their  waUs  will  be  paired  by 
found  infiltrated  with  earthy  matter,  which  greatly  in-  ^^treous 
terferes  with  the  nutrition  of  the'  tissues  depending  on 
them ;  hence  arise  atony  of  the  ciliary  muscle,  and  a 
hazy  state  of  the  vitreous.    ISTo  doubt,  if  the  tubercular 
matter  were  formed  directly  in  the  axis  of  vision,  it 
would,  by  displacing  the  retina,  destroy  its  functions  to 
a  great  extent;  but  it  does  not  often  haiDpen  that  it  is 
situated  in  this  pai-ticular  spot,  and,  consequently,  it 
IS  seldom  the  immediate  cause  of  loss  of  sight. 

In  this  disease  I  need  hardly  say  that  our  first  object  Treatment. 
will  be,  if  possible,  to  arrest  the  formation  of  tubercle, 
and  we  may  even  hope  for  the  removal  of  that  already 
existing  in  the  choroid,  if  we  can  place  the  patient  in 
an  advantageous  position  as  regards  pure  air,  exercise,  Hygienic 
and  generous   living ;  but  these  are  just  the  very 
thmgs  which  it  is  so  diflScult  to  provide  among  the 
poorer  classes  ;  and  without  them  no  amount  of  cod-  Cod-Uver 
hver  oil,  or  anything  else,  will  be  of  the  slightest 
service  towards  relieving  the  diathesis  and  the  accom- 
panying afi"ection  of  the  choroid. 

Wounds  and  Injuries  op  the  Choroid.— It  is  evident  woiriros 
from  the  protection  the  choroid  receives  from  the  parts  of  Cho- 
around  it,  that  it  cannot  be  wounded  unless  the  scle- 
rotic  or  other  external  structures  of  the  eye  are  injured 
In  incised  wounds  through  the  sclerotic,  hernia  of  the  Hernia 

  cannot 

•  Carter's  translatioa  of  Zander  on  the  Ophthalmoscope,  p.  169 
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choroid  seldom  occurs,  in  consequence  of  the  intimate 
connexion  which  exists  between  these  structures  ;  in 
fact,  the  wound  of  the  choroid  is  generally  a  very  small 
matter  under  these  circiimstances,  compared  with  the 
lesion  likely  to  be  inflicted  on  the  retina  and  other 
structures  contained  within  the  eyeball. 

Blows  or  similar  injuries  inflicted  on  various  parts  of 
the  eye  are  by  no  means  unfrequently  followed  by  a 
rupture  of  some  of  its  bloodvessels.  If  the  effusion  of 
blood  is  considerable,  it  bursts  through  the  retina,  and 
infiltrates  the  vitreous  body,  probably  finding  its  way 
into  the  anterior  chamber.  Cicatrices  of  wounds  in 
the  choroid,  following  contusion  of  the  eyeball,  have 
been  noticed  during  life  by  means  of  the  ophthalmo- 
scope.* In  less  severe  injuries  a  small  clot  of  blood 
may  form  in  the  choroid  behind  the  elastic  lamiaa, 
where  it  may  be  seen  with  the  ophthalmoscope,  the 
retinal  vessels  crossing  over  it. 

In  more  severe  cases,  the  patient  will  completely 
lose  the  sight  of  the  injured  eye  from  the  instant  the 
accident  has  occurred,  though  he  may  sufi'er  from  httle 
or  no  pain  in  it.  On  examining  the  eye  we  shall  find, 
very  probably,  that  the  anterior  chamber  is  fuU  of 
blood ;  or  it  may  happen  that  the  haemorrhage  has  not 
reached  so  far  forwards,  but  that  on  dilating  the  pupil 
and  examining  the  eye  with  the  ophthalmoscope,  we 
find  the  vitreous  opaque,  and  infiltrated  with  blood. 
But  in  the  less  severe  cases,  where  the  haemorrhage 
is  limited,  the  patient  may  only  complain  of  hazmess 
of  vision,  depending  upon  a  displacement  of  the  retina 
forwards  by  a  clot  of  blood  in  the  choroid. 

Prognosis. — This  will  vary  according  to  the  apparent 
nature  of  the  lesion.  I  say  apparent,  because  if  the 
haemorrhage  has  been  considerable,  it  is  impossible  to 
ascertain  the  extent  of  the  damage  done  to  the  eye 
until  the  blood  has  become  absorbed;  but  it  rarely 
happens  that  extensive  haemorrhage  of  this  kind  takes 
place  within  the  eye  without  breaking  down  the  attach- 
ments of  the  retina,  or  otherwise  damaging  the  eye  as 
an  organ  of  vision. 

In  the  less  severe  cases,  the  clot  of  blood  will  m  all 
probability  be  absorbed  in  the  course  of  a  few  days,  and 


*  See  cases  reported  by  Dr. 
Reports,  vol.  ill.  p.  84r. 
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the  retina  resuming  its  normal  position,  the  functions 
of  the  eye  will  be  perfectly  restored. 

Hasmorrhage  from  the  choroidal  vessels  is  evidently 
far  more  apt  to  follow  an  accident  if  the  part  is 
diseased.    We  not  unfrequently  meet  with  instances 
of  the  kind  among  persons  suffering  from  myopia,  con-  Liability  of 
sequent  on  extensive  posterior  staphyloma.    The  im-  "•yoP"^'*- 
perfection  of  vision  from  which  such  patients  suffer  is 
a  cause  of  their  being  more  liable  to  blows  on  the  eye 
than  other  persons ;  for  they  are  less  able  to  guard  it, 
and,  at  the  same  time,  the  globe  is  often  prominent 
and  exposed.    Moreover,  the  diseased  state  of  the 
choroid  renders  its  vessels  very  likely  to  be  ruptured 
by  a  blow  on  the  eye.     I  have  met  with  several 
instances  of  this  krad,  where  the  accident  has  been 
followed  by  hgemorrhage  into  the  vitreous  ;  and  it  has 
been  subsequently  discovered  that  extensive  detach- 
ment of  the  retina  had  occui-red.    Even  where  the  able  termi- 
retraa  escapes,  the  blood  in  these  cases,  oozing  into  the  nation, 
choroid,  may  damage  its  structure  to  sach  an  extent 
that  it  subsequently  atrophies;  and  this  is  quickly 
followed  by  opacity  of  the  lens. 

Treatment. — If  the  accident  has  only  recently  oe-  Treatmoit. 
curred,  it  will  be  advisable  to  apply  ice  to  the  eye,  and  ^yl^^"" 
keep  the  organ  at  perfect  rest,  so  as,  if  possible,  to  stop 
any  further  hsemorrhage.    But  if  the  accident  has 
taken  place  some  time  before  we  see  the  patient,  we 
may  simply  keep  the  eye  at  rest  with  a  pad  and  Best, 
bandage  untU  the  effused  blood  has  become  absorbed. 

We  occasionally  meet  with  cases  of  htemorrhage  into  Hicmor- 
the  choroid  resulting  from  an  engorged  state  of  its  into 
vessels,  as  in  glaucoma,  or  after  over-exertion  of  the  ^esuTt.'frora^ 
eye.  _  The  effused  blood  presents  a  uniform  appearance  disease, 
varying  in  shape  and  size,  the  retinal  vessels  passing 
over  the  clot,  the  hsemorrhage  being  on  a  plane 
posterior  to  the  retina,  a  fact  best  ascertained  by  aid 
of  the  binocular  ophthalmoscope. 

Detachment  of  the  Choroid  from  the  sclerotic  may  Detach- 
occur  as  the  result  of  an  injurv  or  from  disease,  as  for  ^^'""^  °^ 
instance,  the  growth  of  a  tumour  in  the  choroid.* 
With  the  ophthalmoscope,  we  may  observe  the  rent  made 
in  the  choroid,  and  through  it  the  white  and  glistening 
sclerotic  can  be  seen.    In  these  cases  the  retina  is  of 


*  Ophthalmic  Review,  voL  i.  p.  79. 
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course  dctaclied  witli  the  choroid,  and  the  sight  of 
the  eye  is  therefore  irrecoverably  lost  at  the  seat  of 
injury. 

In  some  rai-e  cases  the  choroid  is  only  partially  de- 
tached from  the  sclerotic,  by  a  collection  of  blood  or 
serous  effusion  forcing  its  way  immediately  within  the 
sclerotic,  tearing  the  choroid  from  its  attachments,  and 
bulging  it  forward,  together  with  the  retina,  into  the 
vitreous  chamber.  The  protuberance  thus  formed  may 
be  seen  with  the  ophthalmoscope,  and  sometimes  by 
transmitted  light,  and  might  be  mistaken  for  a  malig- 
nant tumour  springing  from  the  choroid ;  but  in  in- 
stances such  as  I  am  describing,  the  history  of  the 
case  and  the  absence  of  increased  tension  of  the  eye- 
ball, or  other  symptoms  indicative  of  malignant  disease, 
will  lead  to  a  correct  diagnosis. 

Sympathetic  Irkitation  of  the  Choroid. — I  have 
abeady  described  (p.  350)  the  symptoms  of  irido-cho- 
roiditis,  which,  as  I  then  remarked,  is  by  no  means 
uncommonly  induced  by  wounds  or  injuries  involving 
the  ciliary  body  or  the  choroid.  The  phenomena  of 
sympathetic  irritation  of  the  choroid  are  those  of  irido- 
choroiditis.  It  will  therefore  be  unnecessary  for  me 
again  to  enter  on  this  subject. 

We  are  led  to  suspect  the  existence  of  sympa- 
thetic irritation  when  one  eye  has  been  damaged, 
and  the  patient  complains  of  attacks  of  irritabihty  in 
the  sound  eye,  together  with  dimness  of  vision,  loss  of 
accommodative  power,  and  general  uneasiness  in  the 
part.  These  symptoms  gradually  augment  in  severity 
until  fully-developed  irido-choroiditis  is  established, 
and  the  prospect  of  then  saving  the  eye  is  very  slight 
indeed ;  but  if,  in  the  early  stages  of  the  affection,  the 
diseased  globe  is  removed,  we  may  hope  that  the  source 
of  the  irritation  having  been  taken  away,  the  sound 
eye  will  recover  itself  and  the  sight  be  saved. 

The  most  common  causes  of  sympathetic  choroiditis 
are,  "  wounds  of  the  eye,  the  lodgment  of  foreign  bodies 
within  the  globe,  and  the  irritation  excited  by  degene- 
rative changes  taking  place  in  an  eye  already  lost."* 


*  Lawson  "  On  Injuries  of  the  Eye,  Orbit,  and  Ejeball,"  p.  31S. 
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Sarcoma  of  the  Choroid,  like  similar  abnormal  Sabcoma: 
growths  in.  other  parts  of  the  body,  is  characterized  by  ifs  cha- 
a  preponderance  of  cellular  elements,  of  a  stellate,  ^'^'''^e'^'stics. 
spindle-shaped,  or  roundish  form,  resembling  those  of 
connective-tissue    cells,   and    containing  numerous 
nuclei.    These  cells  differ,  however,  very  materially 
from  those  of  connective  tissue,  in  that  they  are  in- 
capable of  passing  into  the  stage  of  perfect  connective 
tissue.    They  are  prone,  however,  to  combine  with 
intercellular  substances,  and  thus  form  a  relatively 
firm  vascular  and  coherent  structure.    In  these  re- 
spects sarcoma  presents  a  different  growth  from  epi- 
thelial'formations,  and  also  from  cancer.    In  sarcoma  cells  often 
we  often  find  the  cellular  elements  not  only  preponde-  contain 
rating,  but  containing  a  quantity  of  dark  pigment  vig^ent. 
assuming  the  medullary  or  melanotic  form.    This  is 
especially  the  case  when  the  disease  springs  from  a 
structure  already  containing  much  pigment,  as  is  the 
case  with  the  choroid.    The  intercellular  substance  of 
sarcoma  differs  chemically  from  connective  tissue,  in  Intercellular 
that  it  contains  albumen,  and  on  boiling  does  not  yield  substa^^Je- 
gelatine.    In  structure  it  may  be  fibrillated  (fibro- 
sarcomatous),  granular  (gliosarcomata),  homogeneous 
(myxosarcomata),  or  it  may  be  dense  and  cartila- 
ginous. 

Sarcomata,  after  a  longer  or  shorter  period,  infect  infects 
the  parts  around  them,  and  by  metastasis  (?)  the  Sa°t°^' 
internal  organs  of  the  body.  The  disease  is  hereditary.  J  ' 
Its  growth  is  often  very  slow,  the  lymphatic  glands  cause"en- 
remammg  unaffected,  especially  when  the  sarcoma  is  largement 
of  intra-ocular  growth ;  but  if  it  has  once  invaded  hard 
structures,  such  as  the  cornea  or  sclerotic,  the  system 
will  scarcely  escape  infection. 

/Symptoms.— Sarcoma  of  the  choroid  commences  as  a  Sjmptoms. 
slight  elevation  or  patch  in  the  choroid,  which  may  be 
seen  with  the  ophthalmoscope;  the  base  extends,  and  at 
the  same  time  the  tumour  advances  forwards  upon  the 
retina,  inducing  changes  in  its  delicate  structure,  so  as 
to  render  its  nervous  matter  opaque,  and  thus  prevent 
our  noticing  the  further  changes  that  take  place  in  the 
choroid.  At  the  same  time  it  often  happens  that  a 
collection  of  fluid  takes  place  between  the  advancing 
sarcoma  and  the  opaque  retina,  the  latter  therefore 
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forming  an  undulating  projection  vibrating  with  every 
movement  of"  the  eye,  and  clearly  recognisable  in  the 
vitreous  chamber  by  aid  of  the  ophthalmoscope. 

As  a  general  rule,  the  disease  does  not  take  long  to 
grow,  but  may  be  interrupted  by  periods  of  inactivity. 
As  the  sarcoma  increases,  involving  more  of  the  choroid, 
the  lens  and  vitreous  become  opaque,  preventing  our 
watching  its  subsequent  gi-owth  within  the  eye. 
During  the  early  stages  of  the  disease  irido-choroiditis 
most  frequently  complicates  the  other  symptoms,  and 
at  a  later  period  the  cornea  becomes  hazy  and  ulti- 
mately opaque.  The  intra-ocular  tension  is  much 
increased,  and  the  patient  usually  suffers  intensely 
from  pain  in  the  eye  and  over  the  corresponding  side 
of  the  head. 

As  the  disease  advances,  staphylomatous  bulging 
may  appear  in  the  ciliary  region,  from  degeneration  of 
the  sclerotic.    The  cornea  or  sclerotic  is  perforated, 
and  the   tumour  protrudes  through  the  opening, 
presenting  the  appearance  of  sarcoma  as  seen  in 
other  parts  of  the  body.     It  sometimes  happens, 
however,  that  while  still  intra-ocular,  the  sarcoma 
degenerates  into  a  fatty  mass  and  becomes  atrophied, 
the  eyeball  at  the  same  time  shrinking  up  to -a  small 
button  over  the  remains  of  the  morbid  growth,  which 
we  have  too  much  reason  to  fear  will,  sooner  or  later, 
again  put  forth  its  latent  energies  and  grow  with 
increased  rapidity.    In  some  few  instances  sarcoma  of 
the  choroid  has  been  known  to  invade  the  sheath  of 
the  optic  nerve,  and  growing  backwards  has  filled  the 
apex  of  the  orbit  so  as  to  thrust  the  eye  outwards, 
protruding  it  from  between  the  eyelids  before  the  nature 
of  the  tumour  behind  could  be  exactly  ascertained. 
:     Carcinoma  or  cancer  differs  in  its  anatomical  rela- 
tions from  sarcoma  in  that  it  consists  of  a  meshwork 
or  stroma,  the  interspaces  being  filled  in  by  groups  of 
cells,  often  of  a  spindle-shape,  with  fine  processes  as 
their  poles.    The  alveolar  spaces  formed  in  the  stroma 
of  carcinoma  are  readily  seen  on  a  section  of  the 
tumour,  and  slight  pressure  applied  to  the  specimen 
is  sufficient  to  squeeze  out  the  cellular  elements  from 
the  meshwork  in  which  they  are  contained.  These 
cells  often  include  a  large  quantity  of  pigment  matter. 

Carcinoma  is  most  malignant;  it  invades  tissues 
with  little  difficulty,  even  those  as  hard  as  bone,  and 
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mucli  more  a  fibrous  structure  such,  as  the  sclerotic. 
The  lymphatic  glands  in  the  neighbourhood  of  a 
cancerous  growth  are  soon  involved,  and  cachexia  is  a  Glands 
prominent  symptom  of  the  disease.     The  patient  "i^oi^ed. 
usually  suffers  severely  from  pain  in  the  part  affected  Cachexia, 
by  cancer.    Carcinoma  of  the  choroid  is,  however,  a 
rare  form  of  disease,  but  is  occasionally  met  with  both, 
in  the  medullary  and  melanotic  forms. 

Treatment. — In  the  early  stages  of  both  sarcomatous  in  first 
and  cancerous  affections  of  the  choroid,  and  before  the  ^^^gj^g 
morbid  growth  has  invaded  the  orbit,  we  should  cer-  eyeball, 
tainly  attempt  to  remove  the  disease  by  excising  the 
globe  of  the  eye.    Subsequently,  when  the  tumour  has 
burst  through  the  sclerotic  and  involved  the  parts 
around,  we  are  not  justified  in  attempting  to  remove  it 
with  the  knife.*    We  may  diminish  the  patient's  Later,  re- 
suffering  by  means  of  anodynes,  and  the  vapom-  of  lieve  pain, 
chloroform  applied  to  the  surface  of  the  growth ;  but 
beyond  attempting  to  relieve  pain,  little  can  be  done. 


*  "A  Practical  Work  on  the  Diseases  of  the  Eye,"  by  F 
Tyrrell,  vol.ii.  p.  165-187  ;  Dalrymple,  "  Pathology  of  the  Eye," 
PI.  XXXIII.  (letter  press). 
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HYPEREMIA  AND  INFLAMMATION. 

Hyperemia  op  the  Eetina  may  be  a  transient  affec- 
tion, depending  simply  on  over-exertion  of  the  eye,  or 
upon  a  deranged  state  of  the  stomach.  Under  these 
cii'cumstances  it  passes  away  so  rapidly,  that  it  is  not 
likely  to  attract  the  attention  of  either  the  surgeon  or 
patient.  But  whatever  the  exciting  cause  of  the  hyper- 
semia,  shotild  it  remain  in  force,  inducing  chronic  con- 
gestion of  the  retina,  serious  results  may  follow. 

"We  shall  almost  invariably  find  the  retina  more  or 
less  cedematous  in  cases  of  hypersemia  (Plate  Y,, 
Fig.  1),  unless  the  congestion  be  of  a  very  transitory 
nature ;  and  if  congestion  of  the  vessels  and  oedema 
co-exist,  we  may  be  sure  that  the  bounds  of  health  have 
•been  passed,  and  that  disease  has  commenced.*  In 
such  cases,  although  the  congestion  and  its  conse- 
quences may  entirely  disappear,  leaving  the  parts  in  a 
normal  state,  still  it  is  always  necessary  to  be  on  our 


*  The  form  of  disease  under  consideration  is  described  by 
some  authors  as  serous  retinitis. 
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guard,  remembering  that  the  effusion,  though  harmless 
in  itself,  has  taken  place  in  a  most  fragile  and  delicate 
tissue,  which  may  readily  be  injiired  or  detached  from 
the  choroid. 

Ophthalmoscopic  Appearances.^I  have  already  ex- 
plained why  the  healthy  retina  of  the  native  of  India 
appears  of  a  uniformly  bright  slate  colour  when  ex-  Grey 
amined  with  artificial  light  (p.  40),  except  where  the  of 
central  artery  and  vein  meander  through  it.    These  "ye'^^'^ 
vessels  may  be  traced  up  to  their  finest  ramifications, 
but  the  capillaries  cannot  be  seen  with  the  ophthal- 
moscope on  account  of  their  minute  size,  nor  does 
the  blood  they  contain,  under  ordinary  circumstances, 
redden  the  fundus  of  the  eye.    Consequently,  if  in  the 
case  of  a  native,  the  retina  appear  of  a  crimson  hue,  A  crimson 
however  slight  the  tinge  may  be,  we  may  be  certain 
that  there  is  something  wrong,  although  the  changes 
which  have  occurred  in  it  may  not  amount  to  actual 
disease.    For  instance,  if  the  pupil  has  been  dilated 
vnth  atropme,  and  the  patient  subsequently  exposed  to 
the  glare  of  the  sun,  the  excitation  thus  mduced  will  Denotes 
cause  temporary  hyperaamia  and  redness  of  the  retina,  hyperemia. 
.  _  I  may  take  this  occasion  to  observe,  that  it  is  ad- 
visable to  delay  putting  atropine  into  a  patient's  eye,  Caution  as 
until  just  before  making  an  ophthalmoscopic  inspec-  *°  '^t'opi^e. 
tion ;  and  we  should  never,  after  applying  it,  turn  our 
patient  out  into  the  sun,  telhng  him  to  call  again  for 
examination  the  next  day ;  for  it  will  then  be  impossible 
to  judge  if  any  alteration  in  the  vascular  condition  of 
the  retma  is  due  to  the  effects  of  the  disease,  or  to  the 
excitation  induced  by  over-exposure  to  light.  But 
excluding  exceptional  cases,  the  above  rule  holds  good, 
and  a  tmge  of  red  observed  in  a  native's  retina  indi- 
cates a  departure  from  health. 

What  has  just  been  said  does  not  of  course  apply  to  Retinal 
the  case  of  Europeans ;   nevertheless,  among  fair-  ^ype™mia 
skinned  races,  the  congested  state  of  the  vessels  of  the  pean""""' 
velina,  m  cases  of  hyperemia,  is  generally  apparent  * 
and  should  one  eye  only  be  affected,  a  comparison  of  rn^„ 
Its  condition  with  that  of  the  other  will  generaUv  theTo ' 
remove  any  doubts  we  may  have  had  as  to  the  nature  ^y^^- 
of  the  disease.    The  retinal  veins  also,  under  these 
circumstances,  may  become  tortuous  and  turgid ;  in 

•  "  Maladies  des  Yeux,"  par  L.  A.  Desmarres,  t.  iii.  p.  452. 
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other  instances,  the  congestion  appears  to  be  confined 
to  the  capillaries,  the  central  vessels  of  the  retina  Ijeing 
unaffected.  These  changes  in  the  retina  may  best  be 
seen  by  the  direct  method  of  examination,  a  very 
moderate  degree  of  light  being  reflected  into  the  eye. 

Causes. — Hypersemia  often  runs  a  chronic  course. 
It  may  arise  under  various  circumstances,  but  in  almost 
all  cases  there  is  some  peculiar  blood  dyscrasia,  which 
is  the  latent  cause  of  the  mischief.  This  may  be 
roused  into  activity  by  various  exciting  causes,  as  for 
example,  overwork;  and  we  consequently  find  that 
instances  of  the  kind  are  very  common  among  em- 
broiderers and  tailors  in  Calcutta.  These  people  fre- 
quently sit  up  at  night  working  by  the  light  of  an  oil- 
lamp,  the  flame  of  which  is  hardly  equal  in  brilUancy 
to  that  of  a  farthmg  rushlight ;  their  general  health 
being  at  the  same  time  impaired  by  malaria,  want  of 
fresh  air,  and  low  living. 

The  train  of  morbid  phenomena  commences  with  the 
demand  for  extra  nutrient  material,  caused  by  the  waste 
induced  by  the  overwork  to  which  the  retina  is  exposed ; 
and  though  we  cannot  appreciate  the  changes  that  are 
going  on  in  its  nervous  elements,  we  may  judge  accu- 
rately of  their  activity  by  the  congested  appearance  of 
the  capillaries.  If  the  exciting  cause  of  the  hypersemia 
continue,  one  of  two  results  follows,— either  the_  retina 
becomes  atrophied,  and  the  supply  of  blood  being  no 
longer  required,  the  hypertemia  gradually  ceases,  or 
else,  the  congestion  continuing,  neo-plastic  structures 
are  produced,  which  intermingle  with  the  dehcate  ner- 
vous elements  of  the  retina,  and  entirely  destroy  its 

sensibility.  .   .        x.  ■ 

Another  source  of  retinal  hyperemia  is  mechanical 
obstruction,  induced  by  pressure  upon  the  orbital 
vessels  ;  but  I  shall  treat  of  this  form  of  disease  more 
fuUy  hereafter,  as  well  as  of  congestion  of  the  retina 
induced  by  overstraining  the  eye,  as  observed  in  the 
case  of  hypermetropic  and  myopic  patients. 

A  more  frequent  and  important  cause  of  this  condi- 
tion is  to  be  found  in  the  influence  of  malaria.  This 
may  operate  immediately  through  the  blood,  producing 
changes  in  its  composition,  which  render  it  unfit  tor 
the  nourishment  of  the  tissues,  delaying  its  progress 
through  the  capillaries,  and  so  giving  rise  to  local  con- 
gestions ;  or  else  we  mvist  suppose  that  the  poison, 
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aftei-  entering  tlie  circulation,  acts  directly  on  the 
sympathetic  nerve,  and  so  on  the  vascular  system. 
We  know  that  division  of  the  sympathetic  in  the  neck 
induces  hyperajmia  of  the  retina,  and  other  parts 
which  the  injped  nerve  suppHes.    We  may  readily 
suppose  that  it  is  by  some  such  paralysing  influence 
which  the  malarial  poison  exercises  over  the  sympa- influence 
thetic,  that  local  congestions,  such  as  we  are  now  con-  °^  sy^pa- 
sidei-ing,  are  produced.    However  this  may  be,  there  nSves 
can  be  no  doubt  of  the  fact  that  we  frequently  do  meet 
•with  cases  of  hyperemia  of  the  retina  among  persons 
who  have  imbibed  a  large  dose  of  miasmatic  poison. 

We  constantly  have  cases  under  treatment  which 
illustrate  the  effects  of  these  combined  influences  in 
inducing  capillary  congestion  of  the  retina.  The  fol- 
lowing is  an  instance  : — 

C'ase.— Kidernauth  Dutt,  aged  thirty-six,  an  em-  C<ue. 
broiderer  by  trade,  states  that  he  has  tried  his  eyes 
excessively  for  a  long  time  past,  working  for  hours  From  over- 
together  at  night  by  the  light  of  an  oil  lamp    With  ^ork  and 
the  exception  of  attacks  of  fever,  from  which  he  has 
suffered  at  various  times,  he  has  enjoyed  good  health- 
he  has  never  had  syphiHs.    This  man's  eyesight  was 
remarkably  good  untH  within  the  last  eighteen  months 
when  he  began  to  experience  some  difficulty  in  seein^^ 
clearly  to  thread  his  needle ;  and,  thinking  that  he 
was  becoming  short-sighted,  he  took  to  wearing  spec- 
A^'  however,  improve  his  si4t  • 

and  he  began  to  complain  of  an  aching  pain,  extending  Pain  and 
trom  the  right  eye  over  the  temple.  The  sight  of  that 
eye  became  rapidly  dim  and  he  cannot  now  distinguish  ri|hUye. 
hght  from  darkness  with  it ;  and  as  the  left  eye  o-rew 
hazy  also,  he  came  to  the  hospital  for  treatnient  I 
found  the  tension  of  the  right  eyeball  slightly  increased, 
that  oi  the  left  noi-mal :  the  dioptric  media  in  both 
were  healthy. 

On  examining  the  right  eye  with  the  ophthalmo- 
scope,  I  observed  that  the  retina  was  of  a  uniformly  Retina  de- 
^ff^i^f-f^ey  colour,  mcludingthe  optic  disc,  the  fundus  generating, 
ot  the  left  eye  was  of  a  pale  rose  colour,  the  nei-vous  Toff 
issue  bemg  hazy  and  swollen  from  serous  exudS  S^S 
in  Its  deeper  layers ;  the  artery  and  vein  were  normal 
m  cahbre  and  appearance.     The  hyperaamia  was  evi- 
dently  confined  to  the  capiUaries,  the  congestion  ex- 
tendmg  to  the  vessels  of  the  optic  disc,  so  that  its 
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position  could  only  be  dimly  seen.  After  the  pupil 
had  been  fully  dilated  with  atropine,  several  opaque 
spots  were  observed  in  the  substance  of  the  retina; 
and  I  think  we  may  fairly  conclude  that  the  changes 
noticed  in  the  left  eye  exhibited  an  early  stage  of  the 
disease  which  had  run  its  course,  ending  in  the  entire 
destruction  of  the  sight  in  the  right  eye. 

The  more  carefully  one  studies  these  cases,  the 
plainer  it  becomes  that  the  capillary  circulation  is 
chiefly  affected.  In  this  instance,  the  overwork  which 
the  retina  had  been  called  on  to  perform  had  probably 
induced  an  increased  demand  for  reparative  matei'ial, 
and  this  was  the  starting-point  of  the  hypera3mia. 
The  congestion  continuing,  the  bounds  of  health  were 
passed,  the  transition  being  marked  by  effusion  into 
the  retina,  and  an  opaque  condition  of  its  nervous  ele- 
ments. This  is  a  most  important  point  to  bear  in 
mind ;  for  when  these  conditions  are  present  disease  has 
commenced,  and  will  surely  progress  to  an  unfavourable 
termination,  unless  stayed  by  appropriate  treatment. 

I  am  very  doubtful,  however,  if  the  overstraining  to 
ivhich  this  patient's  eye  had  been  exiDosed,  was  in  itself 
sufficient  to  account  for  the  important  changes  above 
noticed;  the  influence  of  the  malarial  poison  from 
which  he  suffered,  and  which  evinced  its  presence  in 
his  system  from  time  to  time  by  attacks  of  ague,  must 
also,  I  think,  be  taken  into  account.  This,  no  doubt, 
had  indticed  a  permanent  dyscrasia  of  the  blood ;  and, 
as  I  have  already  said,  such  a  condition  appears  to  be 
an  essential  element  in  the  history  of  these  retinal 
cases.  It  need  not  be  due  to  malaria,  but  may  arise 
from  disejise  of  the  kidneys,  lead  poisoning,  or  other 
causes.  The  effect  is  nearly  the  same  ;  and  it  is  owing, 
I  believe,  to  the  fact  of  the  existence  of  blood-poisoning 
in  these  cases,  that  the  congestions  are  so  permanent, 
and  the  results  so  frequently  unfavourable. 

In  the  left  eye  of  this  patient,  I  observed  that  the 
neo-plastic  growths  had  only  been  partial,  although 
the  congestion  and  oedema  were  general.  It  is  neces- 
sary to  be  particularly  careful  in  making  an  examina- 
tion of  the  fundus  of  the  eye,  or  these  scattered  pomts 
may  be  overlooked;  and  the  inexperienced  surgeon  is 
apt  to  conclude  that  the  case  is  simply  one  of  conges- 
tion, and  to  dismiss  the  subject  without  further  con- 
sideration. 
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In  this  instance  the  changes  that  had  been  going  on 
had  progi-essed  so  gradually,  that  the  patient  had  ex- 
perienced very  little  pain  in  the  eye ;  there  had  pro-  Pain  not 
bably  been  but  slight,  if  any,  pressure  upon  the  choroid  striking, 
or  sclerotic,  the  vitreous  yielding  to  the  distending 
force  of  the  swollen  retina.    Pain  is  by  no  means  a 
characteristic  symptom  of  hypereemia  of  the  retina; 
the  disease  often  runs  its  course  from  beginning  to 
end,  the  patient  only  complaining  from  time  to  time 
of  slight  aching  pain  in  the  eye ;  in  fact,  gradually  in- 
creasmg  loss  of  sight  is  the  only  constant  symptom  Loss  of 
present,  and  its  cause,  as  far  as  I  know,  can  alone  be  sight  con- 
determmed  by  means  of  the  ophthalmoscope ;  the 
outer  part  of  the  field  of  vision  is  usually  first  com- 
promised, but  ultimately  the  macula  lutea  loses  its 
sensibility. 

With  regard  to  the  treatment  in  tHs  case,  two  things  Treatment, 
had  to  be  taken  into  account— the  general  dyscrasia 
from  which  the  patient  was  sufi"ering,  and  the  over- 
work, which  had  been,  no  doubt,  the  exciting  cause  of 
the  local  afi"ection.    It  was  therefore  important,  in  the 
first  instance,  that  the  patient  should  give  his  eye  per- 
fect rest;  and  he  was  directed  to  keep  the  left  eye  Rest 
closed  durmg  the  greater  part  of  the  day,  by  means  of 
a;  pad  and  bandage.     Secondly,  he  was  ordered  a 
liberal  diet,  and  strychnine  with  citrate  of  ii-on  and  Tomes 
arsenic ;  and  lastly,  he  was  recommended  change  of  Change, 
air.    iie  loUowed  out  this  plan  of  treatment,  varying 
his  medicine  a  little  from  time  to  time,  and  at  the  end 
oi  two  months  I  found  that  the  disease  in  the  left  eye 
had  entirely  disappeared ;  in  the  right  eye  no  changes  ' 
had  taken  place. 

_  ISTeo-plastic  formations  may  become  entirely  removed 
m  cases  of  this  kind,  provided  organized  tissues  have 
not  actuaUy  been  developed  from  them ;  but  as  it  is 
impossible  to  distinguish  with  the  ophthalmoscope 
how_  iar  these  changes  have  proceeded,  it  is  well  to 
administer  iodine  and  arsenic  for  a  time,  in  the  hope  Iodine  and 
ot  their  doing  good.    But  if,  after  employino-  these 
drugs  for  a  month  or  two,  we  find  no  perc°eptible 
amehoration  of  the  symptoms,  it  is  better  to  discon- 
tinue all  medicine;  our  prognosis,  however,  under 
these.circumstances  must  be  anything  but  favourable, 
as  it  IS  improbable  that  any  further  improvement  wil 
take  place  in  the  condition  of  the  eye. 
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In  the  preceding  case  we  bad  an  instatice  of  retinal 
hyperaamia  arising  from  various  combined  causes ;  hut 
malarial  influences  alone  are  capable  of  producing  the 
disease,  and  I  have  selected  the  following  instance 
from  those  which  have  recently  been  in  hospital,  as  a 
good  illustration  of  this  form  of  the  complaint: — 

Case. — Oomol,  aged  thirty-five.  This  patient  has 
been  suffering  from  intermittent  fever  for  the  last  three 
weeks ;  the  paroxysms  recurring  daily  at  about  eleven 
o'clock.  During  the  last  five  days  she  has  had,  in  ad- 
dition, considerable  pain  in  the  right  side  of  the  head 
(hemicrania),  an^  the  sight  of  the  right  eye,  which  had 
previously  been  good,  has  become  very  dim.  She  is 
stout,  and,  with  the  exception  of  these  attacks  of  fever, 
apparently  healthy.  On  examination,  there  were  no 
indications  of  her  liver  or  spleen  having  been  afiected^ 
nor  could  I  discover  evidence  of  hyperajmia  existing  in 
any  of  the  organs  of  the  body,  excepting  the  retina. 
In  the  right  eye,  I  found  the  tension  normal,  and  the 
dioptric  media  healthy,  the  pupil  contracted,  and  only 
dilating  after  long  exclusion  from  light.  The  retina, 
including  the  optic  disc,  was  of  a  rose  colour,  and  the 
central  artery  and  vein  appeared  of  normal  calibre ; 
these  parts,  in  fact,  were  perfectly  healthy,  with  the 
exception  of  the  capillary  hyperasmia,  and  the  swollen 
and  slightly  hazy  appearance  of  the  retina  induced  by 
oedema.  The  sight  of  this  eye  was  considerably  im- 
paired ;  she  could  just  see  to  count  fingers  held  up 

before  her  face.  ■,       p  n  -i  r 

I  ordered  her  an  emetic,  followed  by  a  lull  dose  ot 
opium,  and  the  eye  was  carefully  bandaged,  so  as  to 
exclude  the  Hght  from  it;  on  the  following  day 
arsenic  and  opium  were  prescribed.  After  a  week  s 
treatment  the  pain  in  the  head  subsided ;  there  was  no 
return  of  the  fever,  and  in  the  course  of  fourteen  days 
the  hypergemia  of  the  retina  had  disappeared,  and  the 
patient's  vision  was  as  good  as  it  had  ever  been.  _ 

Even  in  mild  cases  of  hyperajmia,  we  shall  mvanably 
find  that  some  amount  of  serous  efiusion  has  taken 
place  into  the  retina,  which  causes  it  to  appear  soft  and 
swollen;  but  unless  it  becomes  decidedly  opaque,  the 
effused  serum  may  be  rapidly  absorbed,  and  the  parts 
return  to  their  normal  condition. 

It  may  perhaps  appear  that  I  have  dwelt  too  long 
upon  this  subject ;  my  reasons  for  domg  so  are,  that 
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liypersemiais  of  common  occurrence,  and  is  likely  to  be  importance 
overlooked.  Moreover,  elementary  and  apparently  un-  of  "'ese 
important  changes  in  the  retina,  and  other  tissues  of 
the  body,  are  those  which  it  behoves  us  to  study  most 
minutely,  for  here  is  the  point  of  departure  for  more 
serious  _  disease,  and  here  we  may  most  successfully 
oppose  it.  A  case  of  retinitis,  like  that  of  inflammation 
of  the  lungs  or  liver,  must  unavoidably  attract  the 
notice  of  the  most  superficial  observer,  whereas  local 
congestions  such  as  I  have  been  describing  are  very  apt 
to  escape  our  notice. 

Treatme^it.— It  only  remains  for  me  to  say  a  few  Treaimeni 
words  on  the  treatment  of  hyperajmia  of  the  retina  t  t 
This  has  been  already  indicated  in  the  preceding  cases!  cause. 

The  disease  may  generally  be  prevented  from  running 
on  to  the  destruction  of  the  eye,  if  observed  in  its  early 
stages ;  but  in  order  to  succeed  in  arresting  it,  we  must 
endeavour  to  form  an  accurate  opinion  of  the  constitu- 
tional dyscrasia  which  is  usually  the  primary  cause  of  Correct  the 
the  attection,  and  apply  our  remedies  accordingly.  The  <iyscra8ia. 
next  point  we  should  bear  in  mind  is,  that  as  light  is  a 
certain  and  constant  stimulant  of  the  retina,  it  must  be 
excluded  from  the  eye  when  in  a  state  of  irritation  •  for 
this  purpose,  a  light  pad  of  cotton  wool  should  be'ap- 
plied  over  the  eyeHd,  and  kept  in  place  by  a  banda4 
If  the  patient  be  suffering  from  the  effects  of  malana 
tonics  and  arsenic  should  be  administered;  occasional  Tonics 
doses  of  qumme  may  be  useful,  if  there  is  actual  ague- 
or  an  emetic,  followed  by  a  fuU  dose  of  opium  at  bed- 
time, and  a  mixture  containing  arsenic  and  aconite;  Arsenic. 
Mustard  poultices  over  the  abdomen  are  also  useful 
probably  by  acting  on  the  nerves  and  influencing' 
directly  or  indirectly,  the  sympathetic  system. 

There  is  no  question  as  to  the  great  importance  of 
overcoming  the  hyperasmia  of  the  retina  as  soon  as 
possible ;  and  the  above  remedies,  according  to  my  exr 
perience  together  with  change  of  air,  if  practicable,  will  Change  of 
be  tound  the  most  valuable  means  we  possess  for  this 
purpose.    The  arsenic,  however,  should  be  continued 
for  some  time  after  the  actual  disease  has  disappeared-  I 
for  the  malarial  poison  sometimes  works-  in  so  insidious 
a  manner,  that  it  is  impossible  to  detect  its  presence  in 
the  system    Nevertheless,  its  influence  is  hardlv  less 
forrn"^^  ^''^^^''^  "lore  developed 
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Inflammation  of  the  Eetina,  ok  Retinitis,  occurs 
amongst  people  of  all  ages  and  classes ;  it  may  arise 
from  the  effects  of  an  injury,  or  from  idiopathic  causes. 
If  the  retina  be  primarily  affected,  the  inflammatory 
action  may  he  confined  to  that  part;  both  eyes  are 
often  involved.* 

Symptoms. — Retinitis  generally  commences  with  a 
throbbmg,  aching  pain  in  the  eyeball  and  temple  ;t 
after  a  few  days  the  pain  increases,  and  is  often  very 
severe  indeed;  the  patient  also  suffers  from  intolerance 
of  light  and  the  appearance  of  flashes  of  light  in  the 
field  of  vision,  and  from  lachrym.ation.  From  the  com- 
mencement of  the  attack  he  complains  of  more  or  less 
dimness  of  vision ;  the  loss  of  sight,  however,  depends 
much  upon  the  portion  of  the  retina  involved :  rf  the 
inflammation  be  confined  to  its  peripheiy,  there  will  be 
far  less  impairment  of  vision  than  if  the  region  of  the 
yellow  spot  is  impHcated.  The  tension  of  the  eyeball 
is  generally  slightly  increased.  The  dioptric  media  re- 
main transparent  throughout  the  early  stages  of  un- 
complicated retinitis ;  but  in  chronic  cases,  or  when  the 
choroid  is  affected,  the  lens  and  vitreous  become  hazy. 
The  vessels  of  the  sclerotic  and  conjunctiva  are  usually 
congested,  especially  in  traumatic  retinitis. 

I  need  hardly  say,  that  the  above  symptoms  are  in- 
sufficient for  the  purpose  of  diagnosis,  and  we  must 
have  recourse  to  the  ophthalmoscope ;  but  it  will  some- 
times require  quickness  and  dexterity  on  our  part 
to  obtain  a  satisfactory  view  of  the  inflamed  retina, 
on  account  of  the  inability  of  the  patient  to  bear  the 
light.  .   ^  ^. 

In  acute  retinitis  the  fundus  of  the  eye,  mcludmg 
the  optic  disc,  is  of  an  uniform  scarlet  colour,  unless 
hajmorrhage  or  some  other  complication  is  present. 
The  vessels  of  the  papilla  are  deeply  congested— so 
much  so  that  the  disc  cannot  be  distinguished  from  the 
retina;  its  position  can  only  be  determined  by  the 
point  of  entrance  and  exit  of  the  large  vessels.  The 
central  artery  of  the  retina  is  usually  of  normal  caHbre, 
but  the  vein  is  remarkably  tortuous,  and  very  much 
congested ;  it  appears  to  coil  round  upon  itself,  so  that 


*  "Lectures  on  the  Theory  and  Practice  of  the  Ophthalmo- 
scope."   By  H.  Wilson,  F.E.C.S.    Dublin,  1868. 

f  "Maladies  desil'eux,"  par  L.  A.  Desmarres,  t.  lu.  p.  449. 
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at  one  turn  of  tlie  spiral  it  seems  to  be  larger  than  at 
another.  (Plate  V.  Fig.  3.)  A  venous  pulse  may  gene- 
rally be  observed  in  these  enlarged  vessels.  Inmost 
cases  extravasations  of  blood  of  various  shapes  and  sizes 
are  seen  scattered  over  the  retina.  The  retina  itself 
is  hazy,  swollen,  and  oedematous ;  and  if  carefully  ex-  i^etina 
amined,  faint  whitish  streaks  may  be  seen  radiating  in 
all  directions  from  the  situation  of  the  optic  disc 
towards  the  ora  serrata.  These  are  formed  by  the 
nervous  layers  of  the  retina  becoming  puckered,  in 
consequence  of  the  effusion  which  tends  to  drag  it 
from  its  attachments ;  in  the  same  way  as  a  cushion,  '''^^^^"^ss- 
inflated  with  air,  becomes  wrinkled  from  the  point  at 
which  pressure  is  made  upon  it  with  the  finger.  These 
markings  upon  the  retina  are,  however,  Very  faint,  and 
it  is  not  at  all  essential  to  see  them  for  the  purpose  of 
diagnosis,  as  the  disease  may  be  at  once  identified  by 
the  general  appearance  of  the  fundus  of  the  eye. 

As  the  epithelium  of  the  elastic  lamina  is"  entirely  Native  and 
concealed  by  the  inflamed  retina,  the  fundus  of  the  J^esTike 
native's  eye  appears  of  precisely  the  same  colour  as  the 
European's,  when  affected  with  retinitis. 

Prognosis  and  Results. — This  disease  may  terminate  'r®''™"^- 
in  resolution,  or  the  inflammatory  action  may  become 
chronic ;  but  even  then  the  retina  may  again  assume  a 
healthy  appearance,  provided  that  neither  in  the  acute 
nor  chronic  form  of  the  disease  permanent  damage  hag 
been  done  to  its  structure. 

Among  the  accidents  which  may  thus  interfere  with 
a  favourable  termination,  hsemorrhage  is  the  most  Hfemor- 
common.  Extravasation  of  blood  may  occur  at  any 
stage  of  the  disease,  and  though  the  blood  may  become 
absorbed,  still  the  delicate  nervous  tissue  is  generally 
more  or  less  damaged. 

The  coats  of  the  retinal  blood-vessels  may  become  Sclerosis 
thickened,  so  that  the  stream  of  blood  passing  through  °^  vessels, 
them  is  much  diminished,  and  they  appear  like  whitish 
bands  with  a  central  red  streak  of  blood ;  the  supply 
pf  nutrient  material  to  the  nervous  structure  beino- 
thus  greatly  reduced,  it  is  apt  to  become  atrophied,  or 
undergo  other  degenerative  changes. 

_  _  Neo-plastic  formations  are  common  in  retinitis,  and  Neo-plastic 
it  they  become  organized,  the  functions  of  the  retina 
are,  of  course,  destroyed  in  the  situation  of  the  newly- 
formed  tissue,  a  scotoma  or  dark  spot  in  the  field  of 
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vision  remaining.  Lastly,  suppuration  may  occur  as  a 
consequence  of  inflammation.  The  only  cases,  how- 
ever, in  which  I  have  seen  this  accident  happen,  have 
been  those  in  which  the  retina  has  been  kept  m  a  state 
of  irritation  by  a  foreign  body,  such  as  a  dislocated 
lens  moving  about  over  its  surface,  or  in  traumatic 
cases. 

If,  after  acute  retinitis,  resolution  should  fortunately 
take  place,  we  notice  that  the  appearances  before  de- 
scribed gradually  disappear,  the  redness  of  the  fundus 
of  the  eye  subsides,  and  the  vessels  return  to  their 
normal  calibre ;  the  pain  and  intolerance  of  light  grow 
less,  and  ultimately  the  patient  regains  his  vision, 
which  may  in  time  become  almost  as  perfect  as  it  was 
before  the  attack. 

Treatment. — Since,  with  the  exception  of  traumatic 
cases,  the  disease  almost  always  depends  upon  con- 
stitutional dyscrasia,  induced  by  malaria,  or  some  such 
poisonous  influ'Cnce,  acting  on  the  blood,  our  efforts 
must  be  primarily  directed  towards  eradicating  these 
deleterious  agents  from  the  system,  and  we  shall  then 
have  to  decide  on  the  special  hue  of  treatment  which 
may  be  most  appropriate  in  the  case  before  us. 

If  our  patient  is  a  weakly  subject,  who  has  suffered 
from  frequent  attacks  of  fever,  we  should  order  both 
eyes  to  be  kept  carefully  closed  with  pads  of  cotton 
wool,  the  patient  being  allowed  to  take  exercise  morning 
and  evening.  If  he  is  suffering  from  great  pain  in  the 
eye,  it  will  be  most  effectually  relieved  by  the  injection 
of  a  solution  of  morphia  beneath  the  skin  of  the 
temple.  A  hhang*  poultice  often  tends  to  ease  the 
pain,  and  poppy-head  fomentations  are  frequently  most 
soothing. 

Should  the  eyeball  feel  at  all  tense,  the  cornea  may 
be  punctured  and  the  aqueous  humour  drawn  off.  We 
need  never  hesitate  to  pursue  this  plan  of  treatment 
if  there  be  any  intra-octdar  pressure,  and  I  have 
never  seen  any  harm  arise  from  it,  provided  care  be 
taken  to  prevent  the  aqueous  from  escaping  in  a  gush. 
If  this  occurs,  the  congested  retinal  vessels  will  be  in 
danger  of  giving  way,  and  extensive  hasmorrhage  may 
take  place  into  the  vitreous  chamber. 


*  Indian  hemp. 


SYPHILITIC  RETINITIS. 


407 


.  if  the  patient's  tongue  is  coated,  and  lie  complains 
of  want  of  appetite,  it  will  be  well  to  order  him  a  few 
doses  of  hyd.  c.  creta,  with  quinine  and  soda.    A  warm  Alteratives, 
bath  at  bedtime  will  tend  to  relieve  any  febrile  symp-  "Warm 
toms,  if  they  should  happen  to  exist.   It  is  often  neces- 
sary  to  administer  bark  and  ammonia,  together  with  stimulants, 
alteratives,  from  the  commencement  of  the  attack,  and 
the  patient  should  be  allowed  a  generous  diet,  and 
every  available  means  be  taken  to  improve  bis  general 
health.    1  do  not  think  blisters  are  of  much  use  in  this 
class  of  cases. 

Supposing  our  patient  be  a  full-blooded  individual,  Lowering 
and  that  his  pulse  indicates  general  irritation,  a  saline 
purgative  should  be  given,  and  six  leeches  applied  to  Purgatives, 
his  temple  in  the  morning,  and  four  more  in  the  even-  ^^^eclies. 
ing,  fomenting  the  parts  well  after  each  application. 
The  purgative  will  probably  require  to  be  repeated  in 
forty-eight  hours,  and  bicarbonate  of  potash  and  iodide 
of  potassium  should  be  administered  in  ten-grain  doses 
three  times  a  day,  low  diet  being  at  the  same  time  Low  diet, 
enforced.    If  the  symptoms  do  not  abate  under  this 
treatment,  we  may  give  two  grains  of  opium  every  six  Opium, 
hours,  and  apply  more  leeches.    The  subcutaneous  in- 
jection must  be  employed,  together  with  constant 
poppy-head  fomentations  ;  absolute  rest  of  body  and 
mind  should  be  strictly  enjoined. 

In  neither  the  sthenic  nor  asthenic  forms  of  retinitis 
is  it  advisable  to  perform  iridectomy  ;  if  there  be  any 
intra-ocular  pressure,  the  cornea  should  be  punctured  Puneture 
from  time  to  time,  so  as  to  allow  the  aqueous  humour  cornea, 
to  escape,_  and  thus  relieve  the  tension  of  the  eyeball ; 
but  excising  a  portion  of  the  iris,  according"  to  my 
experience,  leads  to  unmitigated  evil  in  these  cases. 

Syphilitic  Eetinitis.— The  presence  of  this  form  of  Stphihtic 
inflammation  of  the  retina  is  determined  more  from  the 
previous  history  of  the  case  than  from  characteristic 
symptoms  ;  it  is  not  in  fact  recognisable  so  much  from 
peculiar  appearances  as  from  evidence  of  constitutional 
syphilis  ;  and,  as  we  might  naturally  have  expected,  is  Complica. 
frequently  comphcated  by  diseases  of  the  choroid  and 
iris.    In  the  choroid,  under  these  circumstances,  we  Clioroidal. 
notice  that  the  pigment  cells  become  heaped  into  small 
masses,  presentmg,  when  examined  by  the  ophthalmo- 
scope,  the  appearance  of  greyish  or  dark  dots  and 
patches.   At  the  same  time,  in  consequence  of  these 
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changes  in  the  choroid,  the  vitreous  undergoes  de- 
generation ;  it  becomes  clouded,  fluid,  and  occupied  by 
dark  flakes,  thus  shrouding  the  retina  from  our  view, 
and  rendering  the  changes  going  on  in  the  optic  disc 
and  parts  around  somewhat  obscure. 

SyphiHtic  retinitis  commences  with  hypera^mia  of 
the  disc  and  venous  congestion  of  the  retina,  the 
ai-teries  being  diminished  in  caUbre.  The  course  of 
the  retinal  vessels  is  marked  by  a  greyish  film  due  to 
sclerosis  of  the  connective  tissue  elements,  particularly 
of  the  vertical  trabecular  fibres.  This  greyish  film 
frequently  appears  to  run  along  the  outside  of  the 
vessels,  as  observed  with  the  ophthalmoscope,  forming 
as  it  were  a  casing  of  neo-plastic  tissue  round  these 
vascular  canals,  the  film  being  most  marked  along  the 
wall  of  the  vessel  and  gradually  shading  ofiF  into  the 
healthy  retina.  The  optic  disc  is  swollen  and  hazy, 
the  haziness  extending  beyond  its  circumference  to  a 
variable  distance  over  the  retina.  This  greyish  film 
on  the  retina  is  seldom  uniform  ;  but  as  in  syphilitic 
keratitis,  so  in  retinitis,  one  part  of  the  afiected  struc- 
ture is  usually  more  hazy  than  another.  This  is 
often  particularly  the  case  near  the  axis  of  vision, 
where  small  punctiform  opacities  of  the  retina  are 
noticed  in  syphilitic  inflammation  of  this  struc- 
ture. 

If  the  abnormal  action  continues  unchecked,  further 
changes  in  the  retina  become  developed,  for  as  the 
sclerosis  advances  the  tissues  involved  become  dense 
and  opaque,  and  the  nerve  structure  of  the  retina  is 
not  ouly  destroyed,  but  it  leads  to  occlusion  pf  its 
vessels ;  the  neo-plastic  formations  become  organized,  a 
white  glistening  patch  appearing  in  the  place  of  the 
originally  inflamed  tissue.  These  changes  may  run 
their  course  in  a  particular  spot,  and  yet  the  remainder 
of  the  retina  present  no  abnormal  appearance  what- 
ever. Perhaps  the  vessels  passing  to  and  from  the 
inflamed  patch  may  be  slightly  congested,  but  this  is 
by  no  means  a  constant  appearance ;  they  can  seldom 
be  traced  beyond  it,  as  the  tissue  in  the  act  of  becoming 
organized,  contracts  and  obHterates  them.  So  far  as 
my  experience  goes,  haemorrhage  is  not  of  common 
occurrence  in  syphiHtic  retinitis,  and  I  have  not  met 
with  a  case  in  which  I  have  been  able  to  trace  atrophy 
or  suppuration  of  the  retina  to  primaiy  venereal 
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disease,  althougli  atrophy  no  doubt  follows  cases  of 
inherited  syphilis. 

Syphilitic  retinitis,  as  I  have  above  remarked,  Symptoms, 
is  in  many  cases   preceded    by  iritis,  and  irido- 
choroiditis,  so  that  we  may  expect  to  meet  with 
evidence  of  pre-existing  mischief  in  these  structures ; 
nevertheless,  this  is  not  always  the  case,  for  instances 
undoubtedly  occur  in  which  constitutional  syphilis 
being  present,  the  poison  selects  the  retina  as  the  first 
structure  for  attack.    Under  any  circumstances  syphi-  Dimness  of 
litic  retinitis  having  commenced,  the  patient  complains  vision, 
principally  of  impairment  of  vision,  it  may  be  in  one 
or  both  eyes;  the  diminution  of  sight  may  be  sudden 
or  may  creep  on  very  slowly ;  it  not  uncommonly  has 
periods  of  amendment,  and  then  becomes  worse  than 
ever  again.    The  field  of  vision  presents  spots  of  visual  field 
almost  total  blindness,  other  parts  being  comparatively  unequally 
normal ;  this  is  evidently  dependent  upon  the  disposi-  i^P^^^^ed. 
tion  of  the  diseased  action  to  affect  one  part  of  the 
nervous  tissue  of  the  retina  at  one  time,  and  in  one 
spot,  more  intensely  than  at  another,  thus  altering  the 
state  of  the  visual  field  from  time  to  time.    Of  course 
when  sclerosis  of  any  one  part  of  the  retina  has  been 
completely  established,  the  nervous  and  vascular  tissues 
being  destroyed,  this  spot  remains  as  a  black  patch  in 
the  visual  field.    The  dimness  of  vision  is  in  most 
instances  increased  by  the  changes  already  noticed  as 
common  in  the  vitreous  in  cases  of  this  kind. 

Prognosis. — The  prognosis  of  this  form  of  retinitis  Prognosig. 
depends  very  much  upon  the  stage  of  the  disease  when 
first  brought  under  our  notice.  If  we  discover  no 
great  changes  in  the  retina  or  choroid  our  prognosis 
may  be  favourable,  even  to  the  hope  of  restoring  sight. 
But  the  disease  being  a  constitutional  one  is  apt  to 
recur,  and  we  must  caution  our  patient  accordingly, 
impressing  on  him  the  necessity  of  applying  to  us  the 
instant  he  discovers  any  retrogression  in  his  power  of 
sight.  When  once  dense  opaque  patches  have  formed 
I  need  hardly  say  we  can  entertain  no  hope  of  the 
corresponding  portion  of  the  retina  regaining  its 
functions. 

^  Inherited  Syphilitic  Ketinitis  generaUy  comes  on  iifHEEHEn 
m  infancy,  and,  unfortunately,  there  are  no  external  sl^liliZ 
symptoms  to  mark  the  progress,  or  even  the  existence  ^^^initis 
of  this  formidable  disease and  it  is  only  as  the  child  iSy"'"''* 


410 


DISEASES  OF  THE  RETINA. 


Often  not 
recognised. 


EbtinaIi 

H^MOB- 

From 

injuries. 

From 

meclianical 
obstruc- 
tions. 


Occupies 
the  deeper 
layers. 


If  large  or 
central, 
destroys 
siglit. 


grows  older  that  his  vision  is  discovered  to  be  defective.* 
He  is  then  perhaps  supposed  to  be  short-sighted,  or  to 
have  some  afiection  of  the  eyes  depending  on  dentition, 
which  it  is  hoped  he  will  outgrow ;  whereas  the  disease, 
if  its  real  nature  were  recognised  and  judiciously 
treated,  might  very  possibly  be  alleviated,  and  the 
sight  saved.  The  importance  of  making  an  ophthal- 
moscopic examination,  in  the  case  of  imperfect  vision 
among  young  children,  cannot  be  too  strongly  en- 
forced. Should  patches  of  syphilitic  inflammation 
exist  in  the  eye,  we  must  at  once  resort  to  the  treat- 
ment I  have  recommended  in  cases  of  similar  affections 
of  the  iris — namely,  mercurial  inunction,  together  with 
tonics  or  alteratives,  as  may  seem  most  necessary. 

Effusion  of  Blood  into  the  Eetina  has  been  ob- 
served "  after  injuries,  through  concussion,  or  direct 
wounds  ;  or  in  the  course  of  those  changes  which  tend 
to  impede  the  passage  of  blood  through  the  optic  disc 
(as  glaucoma,  inflammation  of  the  optic  disc,  and  the 
adjoining  retina),  or  through  the  orbit,  especially  when 
the  cause  is  situated  close  behind  the  eyeball,  or  at  the 
fissura  orbitalis  superior.  Sudden  closure  of  the  jugular 
veins  on  both  sides  has  occasioned  this  aff"ection ;"  or 
effusion  of  blood  may  occur  "  in  the  course  of  changes 
within  the  eye  (as  tumours,  retinitis,  myopia),  which 
give  rise  to  hypertemia  of  the  retina  and  choroid,  with 
atrophy  ."f 

Extravasation  of  blood,  as  a  result  of  retinitis,  or 
mechanical  congestion  of  the  vessels,  generally  takes 
lalace  in  thedeeper  layersof  theretina.  The  haemorrhage 
is  not  usually  very  extensive,  nor  does  it  always  appear 
to  injure  the  nervous  tissue  ;  a  patient  may  regain  his 
eyesight  perfectly  after  the  inflammatory  process  has 
passed  off",  and  the  blood  has  become  absorbed. J  But 
as  I  have  before  observed,  if  the  hEemorrhage,  whether 
from  inflammation  or  any  other  cause,  has  been  exten- 
sive, and  has  occurred  in  the  substance  of  the  retina, 
either  in  or  near  the  macula  lutea,  our  prognosis,  as  to 
the  patient's  ultimate  recovery,  must  be  guarded. 

*  J.  Hutctinson  on  "  Syphilitic  Diseases  of  the  Eye  and  Ear,'' 
p.  130. 

t  0.  Bader  on  "Diseases  of  theBetina:''  Gw/s  Hospital  He- 
ports,  vol.  xii.  p.  602. 

X  Dr.  Pagenstecher's  Eeport  of  the  "Wiesbaden  Eye  Infirmary : 
Ophthalmic  Review,  vol.  1.  p.  196.  -   .  ■ 
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It  is  hardly  possible  to  mistake  extravasatecT  blood 
in  the  retina  for  any  other  condition  of  the  parts.  If 
examined  soon  after  the  hemorrhage  has  occurred,  its  Appearance 
colour  is  quite  characteristic.   Subsequently  this  alters,  °^ 
and  the  hEemorrhagic  effusions  become  darker,  and  are 
broken  up  into  small  patches.    The  larger  extravasa- 
tions gradually  soften  down,  and  are  converted  into  a  Later 
yellowish  fatty  substance,  which  may  ultimately  be-  changes, 
come  absorbed. 

The  depth  at  which  they  are  situated  in  the  retina 
may  be  determined  by  the  position  they  hold  with  re- 
gard to  its  vessels :  the  extravasation,  if  anterior,  will 
of  course  hide  the  vessels ;  but  if  posterior,  the  central 
artery  or  some  of  its  branches,  can  be  traced  in  front 
of  the  clot.    Virchow  describes  these  spots  of  extrava-  micro- 
sated  blood  as  being  precisely  similar  to  those  noticed  scopic  ap- 
m  the  brain.    He  says .— "  The  corpuscles  within  the  pearances, ' 
mass  may  be  either  comjDletely  unchanged,  or  partly 
studded  with  fine  granules.    In  the  interior  of  these 
red  masses,  as  well  as  at  their  circumference,  may  be 
seen  fat  corpuscles  and  conglomerate  granules,  that 
are  either  collected  into  firmly  cohering  masses,  or 
sometimes  appear  united  into  a  network.    The  retinal 
^l^^ents  themselves,  in  this  condition,  appeared  either 
wholly  unchanged,  or  the  granular  layer  and  the 
ganglion  cells  somewhat  opaque ;  the  latter,  although 
not  enlarged,  presenting  a  more  gi-anular  and  yellowish 
aspect  than  natural,  over  which  the  bacUlary  layer 
was  not  easily  discernible.    Also,  the  capillaries  of  the 
retinal  vessels,  which  often  form  an  interwoven  net, 
showed  changes  both  in  their  walls  and  their  channels  ; 
the  former,  in  retained  permeability  of  the  vessels, 
being  sometimes  thickly  set  with  fat  granules;  the 
latter  occluded  by  capiUary  obstructions  (emboHa)."* 

Nephritic  Retinitis.— Stellwag  von  Carion remarks  Nipheitic 
that  this  form  of  disease  is  "  characterized  by  coUec-  ^^'^i^fiws. 
tions  of  a  cloudy  substance  in  the  posterior  half  of  the  Appearances 
retina,  which  subsequently  unite  to  a  large  patch, 
which  forms  a  prommence  around  the  optic  papilla! 
Ihis  is  accompanied  by  numerous  hfemorrhagic  extra- 
vasations, great  local  congestion,  and  decrease  of  ' 
vision.     In  fact,  this  form  of  retinitis  is  accompanied 
by  sclerosis  of  the  connective  tissue  of  the  retina  and 


»  Carter's  Zander,  p.  146. 
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fatty  degeneration  of  its  nerve  elements,  with  elFusion 
of  blood  into  the  part ;  it  has  been  described  as  occur- 
ring in  cases  of  albuminuria*  and  disease  of  the  kid^ 
neys.  Pathological  changes  of  the  kind  are  by  no 
means,  however,  confined  to  cases  of  Bright's  disease : 
the  pectiliar  dyscrasia  induced  by  malaria  may  produce 
the  same  result.  I  have  watched  instances  of  this 
description  for  some  years  past,  and  always  considered 
them  analogous  to  the  fatty  degeneration  of  the  mus- 
cular or  secreting  organs  of  the  body,  which  we  some- 
times notice  in  persons  exposed  to  malarious  influ- 
ences. We  also  meet  with  a  similar  morbid  condition 
of  the  retina  in  alcohohc  poisoning,  the  alteration 
being  brought  about,  no  doubt,  in  the  same  way  in 
each  case — namely,  by  changes  in  the  blood  and  the 
walls  of  the  capillaries,  which  render  the  former  unfit 
to  supply  healthy  nutrient  material  to  the  tissues; 
and  the  latter  calculated  to  hinder  osmosis,  and  to 
impair  still  fui-ther  the  nutrition  of  the  parts  around 
them,  so  that  disease  of  the  retina  is  the  result. 

Mr.  Hulke  states  that  sclerosis  and  fatty  degenera- 
tion thus  induced  take  place  in  the  connective-tissue 
elements  of  the  retina  (glioma).t  But  this  degenerated 
tissue  is  not  the  only  source  of  the  glistening  white 
spots  seen  in  the  retina  affected  with  this  form  of 
disease ;  they  partly  arise  from  the  disintegration  of 
the  extravasated  blood,  and  also  from  fatty  changes 
taking  place  in  the  fibrillated  coagula  formed  from  the 
liquor  sanguinis  which  is  effused  into  the  part.  The 
larger  vessels  of  the  retina  are  seldom  iiivolved ;  it  is 
the  capillaries  which  are  diseased,  their  walls  being 
thickened  by  amyloid  deposits.  The  cu-culation  of 
blood  is  retarded  through  these  narrowed  vessels,  and 
effusion  of  serum  takes  place  into  the  structures 
around.  But  more  than  this  :  many  of  these  diseased 
vessels  give  way,  and  small  heemorrhagic  spots  occur 
in  the  retina.  Changes  have  also  been  noticed  in  the 
vitreous  in  cases  of  neuro-retinitis  :  it  is  apt  to  become 
hazy  and  granular ;  blood  corpuscles  and  small  coagula 
from  the  retina  have  also  been  discovered  in  it. 

Symptoms— The  patient  seldom  if  ever  complains 


*  "Atlas  d'Oplithalmoscopie,"  par  Dr.  Liebreicli,  p.  25. 
t  Hulke  on  Neuro-Ketinitis :   Ophthalmic  Hospital  lieports, 
vol.  V.  p.  17. 
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of  pain  in.  tlie  eyes  (both,  are  commonly  affected),  but 
lie  notices  dimness  of  vision,  usually  coming  on  gra-  Dimness  ol 
dually.  The  impairment  of  sight,  however,  j^rogresses, 
though  it  may  be  much  more  strongly  marked  in  one  °' 
part  of  the  field  of  vision  than  in  another,  and  ulti- 
mately the  patient  may  be  able  to  recognise  only  the 
largest  sized  print.   In  the  early  stages  of  the  disease 
lie  _  may  complain  of  bypermetropia,  the  diseased  Hyper- 
retina  bulging  forwards  into  the  vitreous  chamber,  metropia. 
and  therefore  lying  within  tbe  focal  distance  of  the 
eye.     (See  Hypermetropia.)     Should  the  disease  be 
connected  with  nephritis,  we  shall  of  course  find 
albumen  in  the  water ;  symjptoms  of  derangement  Aibuminu- 
of  the  digestive  organs  will  be  present,  and  in  the  ria.^™""*' 
majority  of  instances  hypertrophy  and  dilatation  of 
the  left  ventricle  exist;   but,  as  I  have  before  ob- 
seiyed,  I  feel  convinced  this  so-called  nephritic  re- 
tinitis may  run  its  course  without  evidence  of  kidney 
disease. 

It  would  be  almost  impossible,  from  an  ophthalmo-  Ophthalmo- 
scopic examination,  to  distinguish,  between  the  early  scopic  ap- 
stages  of  nephritic  retinitis  and  the  premonitory  P^^'^^'^^s. 
stages  of  other  forms  of  inflammation  of  the  retina. 
There  is  the  same  swollen  _  oedematous  and  hazy  optic  (Edema, 
disc ;  its  outline  is  indistinct,  being  covered  in  by  the 
bluish-grey  serous  infiltration.    The  vessels  are  in- 
volved in  this  cloud.    After  a  time,  however,  the  ap- 
pearances change,  and  there  is  distinct  evidence  of  Venous 
great  venous  congestion ;  the  cloud  over  the  optic  disc  congestion, 
becomes  denser,  and  extends  far  over  the  retina ;  in  it 
faint  whitish  strise  are  observable  due  to  sclerosis  of 
the  connective  tissue  (Fig.  2,  Plate  V.).    Spots  of 
extravasated  blood  will  be  noticed  over  various  parts  Extravasa- 
of  the  retina  and  optic  disc ;  they  occur  chiefly  in  the  *i*>n. 
internal  layers  of  the  retina,  and  have  a  somewhat 
striated  appearance ;   but  the  htemorrhage  may  be 
more  superficial,  covering  in  a  part  of  one  or  more  of 
the  retinal  vessels. 

As  the  disease  progresses,  we  may  observe  around 
the  circumference  of  the  swollen  disc  numerous  white  whit° 
patches.  These  coalesce  and  form  a  ring  round  the  patches, 
papilla  most  marked  on  its  inner  side.  This  ring  is 
separated  internally  by  a  zone  of  a  greyish  colour  from 
the  circumference  of  the  disc,  and  externally  it  sends 
out  processes  which  extend  along  the  walls  of  the 
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retinal  vessels.  In  tlie  region  of  the  yellow  spot  small 
grey-white  or  milky  points  form  in  the  retina,  which 
rapidly  increase,  often  uniting  after  a  time,  and  be- 
coming fused  into  the  zone  surrounding  the  optic  disc. 

These  changes  may  advance  until  the  optic  disc  and 
retina  become  atrophied.  In  other  cases  much  of  the 
fatty  matter  formed  in  the  retina  may  become  ab- 
sorbed, the  patient's  sight  improves,  and  although  the 
changes  due  to  sclerosis  do  not  disajDpear,  nevertheless 
he  regains  a  very  fair  amount  of  useful  vision.  The 
disease  seldom  leads  to  complete  blindness. 

Treatment. — In  cases  ofBright's  disease,  it  is  hardly 
necessary  to  say  that  the  retinal  affection  is  as  incu- 
rable as  the  principal  malady,  and  no  improvement  can 
be  looked  for. 

I  have  watched  several  cases  of  neuro-retinitis  fol- 
lowing malarious  fevers,  and  have  certainly  seen  them 
improve  under  a  steady  and  well-regulated  course  of 
arsenic,  strychnine,  and  iron.  But  above  all  things 
we  must  bear  in  mind  that  change  of  air,  and  in  fact 
absolute  removal  from  malarious  influences,  is  neces- 
sary for  the  cure  of  miasmatic  diseases.  When  there- 
fore a  patient  comes  under  our  notice,  suffering  from 
symptoms  such  as  I  have  above  described,  and  which 
we  can  trace  to  malarious  influences,  we  certainly  have 
it  in  our  power  to  save  him  from  irrecoverable  blind- 
ness by  ordering  him  off  to  sea.  As  far  as  India  is 
concerned,  no  change  from  one  part  of  the  country  to 
another  will  be  of  any  use  ;  all  are  impregnated  with 
miasma,  and  hence  our  inability  to  stop  the  ravages 
of  the  disease  I  am  now  considering  among  native 
patients.  It  is  useless,  of  course,  ordering  them  to  sea ; 
and  the  disease  will  surely  terminate  in  blindness  if 
depending  on  the  causes  above  indicated. 

In  instances  occurring  from  the  effects  of  alcohol,_we 
must  attempt  to  stop  the  use  of  all  intoxicating  fluids, 
and  by  wholesome  food,  tonics,  and  improved  habits  of 
life,  endeavour  to  restore  our  patient's  general  health ; 
for 'we  know  of  no  means  more  likely  to  improve  the 
condition  of  his  blood,  and  hence  of  the  local  disease. 

It  is  well  to  bear  in  mind  the  fact  that  disease 
of  the  brain  may  produce  appearances  in  the  retina 
precisely  similar  to  those  of  nephritic  retinitis,  as  the 
following  cases  demonstrate.  Both  cases  were  fully 
observed  during  life,  and  the  appearances,  post-mortem, 
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were  studied  in  a  thorough  and  competent  manner. 
Tte  J)road  facts  are  that  a  girl,  aged  twenty-three,  cases  of 
exhibited  m  both  eyes  the  appearances  which  belong  Brain 
to  the  most  complete  picture  of  Bright's  disease,  had 
no  albumen  or  other  evidence  of  kidney-trouble,  and  dise^a^e.' 
not  until  a  short  time  before  death  had  she  any 
symptoms  to  cause  suspicion  of  brain-trouble.  The 
autopsy  disclosed  a  tumour  at  and  in  the  region  of  the 
septum  lucidum.   Another  girl,  aged  fifteen,  had  the 
same  ophthalmoscopic  symptoms,  with  clear  signs  of 
Bright's  disease,  and,  having  died,  gave  opportunity 
lor  microscopic  examination  of  the  retina  and  optic 


nerves. 


The  features  common  to  both  cases,  in  the  ophthal-  Retinal 
moscopic  picture,  were  great  swelling  of  both  optic  appearances 
nerves,  redness  and  infiltration,  edges  indistinct,  vessels 
swoUen— in  the  case  of  tumour  there  was  ecchymosis 
ot  one  papilla  ;  near  the  nerve,  opaque  white  patches 
of  the  rounded  form,  and  dotted  edges,  seen  in  nephritic 
retmitis;  at  the  macula  the  usual  radiating  figure 
extravasations  of  blood  in  various  places.    Both  cases 
were  as  similar  as  two  cases  of  the  same  disease  could 
be,  and  were  studied  by  Graefe  and  others. 

In  the  tumour  patient,  the  ocular  lesion  was  confined  Structural 
strictly  to  the  eye— the  optic  nerve-trunks,  close  ut)  "^^"S^^^ 
to  the  globes,  possessed  a  normal  structure  as  seen  bv 
the  microscope.    The  lesions  in  the  retinee  in  both 
cases  were  extremely  alike,  making  the  diagnosis  by 
the  microscope  almost  as  impossible  as  by  the  ophthal- 
moscope    There  were  in  both  cases  sclerosis  of  the 
hbres  of  the  optic-nerve  layer-the  ganglion  cells 
atrophied  or  sclerosed-the  granular  layers  studded 
with  or  almost  transformed  into  fat  granule-ceUs— 
hypertrophy  of  the  connective  tissue  of  the  nerve  and 
retina— blood-discs,  and  brownish  pigment— the  cho* 
roidal  vessels  were  somewhat  sclerosed.    The  onlv 
difference  lu  the  two  cases  was  that,  in  the  patient 
with  cerebral  tumour,  the  swelling  of  the  rptinp 
belonged  more  to  hypertrophy  of  the  inner  retinal 
layers  and  papi  la,  while  m  the  patient  with  Brio-ht's 
disease  the  sweUmg  affected  principally  the  radiatin' 
fibres  of  the  external  granular  layer.    In  neither  cSe 

c^ta^o^rct:;!^^^^^  — ^' 

The  amount  of  the  matter  is,  that  we  cannot  any 
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longer  assert  tlie  infallibility  of  diagnosticating 
Bright's  disease  by  the  ophthalmoscope.  Many  good 
observers  have  denied  the  possibility  of  mistake,  and 
have  recorded  their  opinion  {vide  Liebreich,  Mauthner, 
&c.),  but  the  retinal  pictures  may  be  completely  simu- 
lated by  neuro-retinitis  from  cerebral  tumour,  and 
from  diabetes  mellitus.  Graefe  records  a  case  of 
cerebral  tumour  producing  the  retinal  lesions  in  ques- 
tion,* and  states  some  minutia3  for  differential  diag- 
nosis, but  these  points  are  rendered  valueless  by  the 
two  observations  above  recorded. 

We  are  therefore  compelled  to  examine  the  urine  as 
well  as  the  eye,  and  to  study  the  signs  of  cerebral  dis- 
turbance, however  obscure  they  may  in  some  cases  be. 
But  it  remains  true  that  the  retinal  lesions  do  belong 
in  the  large  majority  of  instances  to  Bright's  disease. 
A  point  to  be  studied  is,  what  causes  the  neuro-reti- 
nitis in  some  cases  of  Bright's  disease  ? — Can  there  be 
any  analogy  to  the  incarceration  which  belongs  to  the 
pathogenesis  of  the  Stanung's  fa'pilla  in  neuritis 
descendens  ?t 

Eetihitis  Pigmentosa  (Plate  YII.  Fig.  2)  is  said 
to  be  most  commonly  met  with  among  the  offspring  of 
persons  nearly  related  to  one  another  ;J  but  this  can 
hardly  be  the  cause  of  the  disease  among  the  natives 
of  India,  as  they  are  most  scrupulous  in  observing  the 
restrictions  they  place  upon  the  intermarriage  of  rela- 
tives ;  and  yet  I  have  seen  some  twelve  or  nfteen 
instances  of  this  disease  among  my  native  patients 
within  the  last  twelve  months.  The  disease  is,  how- 
ever hereditary,  and  occurs  therefore  frequently  among 
several  members  of  a  family.  Free  colouring  matter 
from  the  blood  may  be  deposited  in  the  retma,  giving 
rise  to  the  formation  of  black,  irregular  shaped  bodies, 
and  ultimately  to  atrophy  of  its  nervous  structure ; 
but  these  cases  are  not  to  be  confounded  with  those 
now  under  consideration.  ^  .  , 

In  the  majority  of  instances  of  retinitis  pigmentosa 
which  I  have  seen,  there  has  been  a  history  of  impa^- 
ment  of  vision  commencing  soon  after  bu-th,  not  sutt- 

*  Arcliiv  f.  Opli.,  B.  xii.,  2,  120. 
t  Idem.  Bd.  xv.,  Abtb.  Ill,  s.  253-27.5. 
%  "  Atlas  d'Opbthalmoscopie,''  par  lo  Dr.  Liebreich,  p.  16. 
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cienti J  marked  to  attract  mucli  attention  in  early  life  • 
nevertheless,  if  careful  inquiries  be  made,  a  liistory  of 
detective  vision  may  usually  be  traced.  I  am  disposed 
to  look  upon  the  disease  as  a  result  of  inberited 
sypliiiis.  i  have  never  been  able  to  refer  these  symp-  Probably  of' 
toms  to  the  effects  of  any  of  the  so-called  inflammatory  «>pWli"c 
changes  ;  the  disease. seems  to  me  to  be  one  of  a  de- 
generative  character,  progressing  very  slowly,  and 
often  becoming  stationary  for  years.  The  only  facts 
which  m  my  mmd  are  opposed  to  this  view  of  its  rela- 

tee?l^Z?^l  J"'^'  ^a^e  not  noticed  the  notched 

teeth  and  the  disease  does  not  seem  to  be  influenced 

attentiL^^Ll''*  appeared,  my  Case  con- 

attention  has  been  dn-ected  to  an  account  of  "  A  pecu-  firming  this 
liar  form  of  Eetmitis  Pigmentosa  in  connexion  with 
inherited  Syphibs,"by  Mr.  H.  R.  Swanzy,  who  quX 
8ome  observations  by  Mr.  Hutchinson,  as  well  as  the 
foregoing  pai-agraph  as  to  the  occasional  sypSitic  ovi- 

f  arf  a^d  ata  ?•  a  cbildf^ged  eleven 

y_ears  and  a  half ;  there  was  imperfect  vision  of  the 
rigbt  eye  and  bemeralopia,  but  no  concentric  contrac! 
tionof  the  visual  field.  I^umerous  pigmentary  deposits 
occupied  the  retmal  periphery,  and  changes  S  the  cho- 
roid were  commencmg.  The  deposits  diffefed  W  tW 
not'folir'^  "'Ir^''  pigmentosa  in  their  form,  and  in 
?amit  hZ-v  The.  child's  teeth  ^nd  the 

S  syphilfs.*  ^"'''^  unequivocal  evidence  of  in- 
8ymptoms.~As  I  have  before  stated,  although  reti- 

if  rv  1 "  "^^^^  com'mencSeai  y  '  '  ' 

hte.  It  may  long  escape  notice.    It  runs  its  rnnr««  ;i 

fact,  without  the  slightest  pain,  and  the  eSia" 

appearance  of  the  affected  eye  is  probably  hfaShy  , 

Ihe  symptom  first  complained  of  iq  a  o-rarln.oi  i 

sight  most  marked  aft^r  sunX?  ^h^nlje'VaW 

is  subjected  to  a  dim  light.    The  central  portion  of  p  ■  . 

part^  rveTe^'lT^'^^'^i""^  ^^'^      peri^herS  rf^et? 
parts  have  been  destroyed;  direct  vision,  therefovp  fi^^' 
remains  comparat  vely  good,  while  objects"mmedktelv 
around  the  centra  portion  of  the  visual  fieS^Je  Wv 
or  even  imperceptible.    For  this  reason  a  patTent 

•  Ophthalmic  Notes,  by  H.  E.  Swanzy,  M.B.,  p.  7.  Dublin,  1871. 
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fering  from  this  malady  may  he  able  to  read  small 
type,  but  cannot  walk  about  with  safety.* 

As  the  disease  progresses  the  field  of  vision  steadily 
contracts,  and  ultimately  the  patient's  sight  is  almost 
lost.  Notwithstanding  this,  until  an  advanced  stage 
of  retinitis  pigmentosa,  the  iris  may  remain  healthy, 
and  the  pui^il,  though  greatly  contracted,  respond  to 
the  stimulus  of  light. 

Opacity  of  the  vitreous  is  rare  in  this  disease,  but  the 
lens  is  more  often  affected,  the  opacity  commencing  at 
its  poles.f 

On  examining  the  eye  with  the  ophthalmoscope  in 
the  early  stages  of  the  disease,  the  optic  disc  and 
retinal  vessels  appear  of  normal  size ;  towards  the  ora 
serrata,  patches  of  colouring  matter  may  be  noticed. 
These  spots  seem  to  grow  from  without  the  walls  of  the 
vessels — that  is,  the  external  coat,  particularly  of  the 
smaller  vessels,  is  Hned  with  pigment,  and  the  calibre 
of  the  vessels  themselves  is  often  diminished  from  the 
thickening  of  the  membrana  limitans.  Other  authori- 
ties consider  that  the  pigment  matter  seen  in  the  retina 
is  an  infiltration  of  choroidal  pigment  into  the  part, 
and  no  doubt,  in  some  instances,  pigmentary  deposits 
are  thus  produced  in  the  retina ;  but  it  appears  to  me 
that  in  retinitis  pigmentosa  the  colr)uring  matter  is 
formed  in  the  retina  itself,  spreading  at  the  expense  of 
its  proper  structures  ;  and,  iudeed,  there  are  _  good 
reasons  for  supposing  that  the  black  spots  are  simply 
the  result  of  a  progressive  atrophy  of  its  nervous 
elements. 

The  experiments  of  Mantegazza  on  frogs  seem  to 
throw  some  light  on  this  kind  of  degeneration.  It 
appears  that  "  the  transplantations  of  Brain  substance 
in  the  frog  are  chiefly  remarkable  for  the  quantity  of 
pigment,  either  under  the  form  of  round  or  oval  cells, 
or  in  that  of  the  more  common  stellate  and  irregular 
shapes ;  such  a  condition  is  a  frequent  result,  it  might 
indeed  be  called  a  pigmentous  degeneration."]:  We  can 
readily  suppose  that  similar  changes  may,  under  certain 
circumstances,  be  set  up  in  the  retina  during  life. 


*  Dr.  Mooren  on  "  Retinitis  Pigmentosa :"  Ophthalmic  Review, 
vol.  i.  p.  51.  t  Idem,  vol  i.  p.  49. 

I  British  and  Foreign  Med.-Chir.  Itev.,  July,  l»b^  p.  lorf. 
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As  the  pigment  spots  grow,  changes  may  be  observed  Choroid 
in  the  stroma  of  the  choroid :  it  becomes  atrophied,  atrophied, 
and  the  circumference  of  the  optic  disc  is  consequently 
flattened ;  the  caUbre  of  the  choroidal  vessels  is  con- 
tracted, but  their  channels  are  not  closed,  so  that  the 
dioptric  media  remain  comparatively  transparent. 
■  _  With  the  further  progress  of  the  disease,  the  black  Extension 
pigment-spots   continue  to   increase  in  the  retina,  f  ^4^™^°* 
spreading  gradually  from  the  periphery  to  the  axis  of  ^' 
the  eye;  the  retinal  vessels  become  atrophied,  and  Atrophy  of 
ultimately,  when  the  patient  has  nearly  lost  his  sight, 
the  eye  presents  the  following  appearances  :— Optic  ^"^^^^ 
disc  of  normal  size,  and  of  a  pale  rose  colour,  looking 
flat,  and  no  choroidal  margin  to  be  seen ;  the  retinal 
vessels  have  dwindled  away  to  mere  threads,  extending 
probably  only  a  short  distance  beyond  the  margin  of 
the  disc ;  the  fundus  of  the  eye  has  a  mottled  appear- 
ance, the  choroidal  vessels  are  exposed,  and  a  number 
of  black,  spider-shaped  bodies,  are  scattered  over  it ; 
these  are  particularly  distinct  towards  the  ora  serrata' 
Plate  VII.  Fig.  2. 

Prognosis. — I  do  not  remember  to  have  met  with  a  ^I'ognosit. 
case,  in  which  a  person,  under  forty  years  of  age,  has 
been  rendered  completely  blind  from  the  efiects  of  this  Total 
form  of  disease.  It  usually  takes  years  to  advance  from  J?'™dness 
the  stage  characterized  by  the  symptoms  of  hemera- 
lopia  to  that  of  general  impairment  of  vision ;  but  its 
progress,  though  slow,  is"  sure.    I  have  tried  every  No  known 
means  in  my  power  to  stop  it,  but  have  never  succeeded  "^^^^^y. 
m  doing  so ;  the  atrophy  of  the  choroidal  stroma,  and 
the  increase  of  the  pigment  in  the  retina,  continuino- 
in  spite  of  our  best  efibrts.  ^ 

We  must,  therefore,  give  an  unfavourable  prognosis  Prognosis 
to  patients  sulFering  from  retinitis  pigmentosa ;  we  may 
console  them  with  the  fact  that  its  development  will  be 
slow,  and  may  possibly  be  arrested  by  nature  for 
several  years  at  any  stage  ;  but  beyond  this,  no  reason- 
able hope  can  be  entertained  of  improvement,  much  less 
of  recovery. 

Retinitis  Apoplectica.— This  form  of  retinitis  is  Rethtitis 
generally  met  with  among  patients  sufiering  from  ■^fo^'i'iic- 
causes  aff"ecting  the  equilibrium  of  the  general  cir- 
culation ;  as,  for  instance,  disease  of  the  heart,  Hver, 
or  uterus  ;  obstructions  of  a  local  character,  such  as 
tumours  or  other  growths  pressing  on  the  optic  nerve 

E  £  2 


420 


DISEASES  OF  THE  RETINA. 


Characte-  and  its  vessels,  may  give  rise  to  symijtoms  of  this 
rizcd  by  disease.  The  characteristic  feature  of  retinitis  apo- 
plectica  is  indicated  in  its  appellation  :  for  in  addition 
to  the  features  presented  in  cases  of  idiopathic  retinitis, 
we  have  more  marked  extravasation  of  blood  into  the 
retina;  the  effusion  is  in  some  instances  so  great  as  to 
burst  forwards  into  the  vitreous,  or  it  may  be  back- 
wards into  the  choroid.  The  htemorrhage  may  spread 
over  the  optic  disc. 

The  extent  of  loss  of  sight  in  cases  of  this  kind 
depends  on  the  amount  and  position  of  the  efi'usion  of 
blood  into  the  retina ;  but  in  offering  a  prognosis  we 
must  remember  that  the  cause  of  the  disease  being 
generally  constant,  improvement  in  vision  is  too  apt  to 
be  followed  by  a  i-elapse,  consequent  on  fresh  extrava- 
sation of  blood  into  the  retina. 
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Detachment  oe  the  Retina  from  the  choroid  may 
arise,  either  from  the  effects  of  a  blow  on  the  eye,  or 
from  disease.  I  had  lately  an  instance  under  my  care 
of  the  former  class  of  cases  sent  me  by  my  friend  Dr. 
Meming  of  Burhampore. 

Detachment  from  a  Blow. — The  patient  had  been 
struck  with  a  racket-ball  on  the  left  eye  ;  immediately 
after  receiving  the  blow,  he  found  he  had  completely 
lost  the  sight  of  the  eye.  When  I  first  saw  this 
gentleman  I  observed  that  the  pupUwas  widely  dilated ; 
he  could  only  distinguish  large  objects  in  certain  direc- 
tions, the  injury  evidently  being  in  the  axis  of  vision. 
On  examining  the  eye  with  the  ophthalmoscope,  a  con- 
siderable portion  of  the  retina,  extending  from  the 
optic  disc  outwards  and  downwards,  was  found  to  be 
detached,  and  below  this  a  clot  of  blood  could  be  seen 
over  which  the  retina  appeared  to  hang.  The  fundiis 
of  the  eye  was  intensely  congested,  as  well  as  the  optic 
disc,  and  there  were  several  spots  of  extravasated  blood 
scattered  over  the  retina. 

I  recommended  this  patient  to  keep  the  injured  eye 
closed,  and  to  rest  the  other  one  as  much  as  possible. 
In  a  month's  time  I  again  saw  him ;  the  sight  had 
improved,  and  the  congestion  and  extravasation  had 
almost  disappeared:  a  considerable  portion  of  the 
large  clot  noticed  in  the  lower  part  of  the  eye  had  also 
become  absorbed,  but  the  appearance  of  the  detached 
retina  in  the  axis  of  vision  remained  unchanged. 
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It  occasionally  happens  that  the  whole  of  the  retina  Complete 
is  dragged  away  from  the  choroid,  and  assumes  a  detacH- 
funnel-shaped  form,  the  apex  being  at  its  point  of 
attachment  to  the  optic  disc.    The  vitreous,  however, 
must  have  passed  into  a  fluid  condition,  to  allow  of  the 
retina  falling  forward  in  this  way. 

Complete  or  partial  detachment  of  the  retina  can  Appearance 
hardly  be  mistaken  for  any  other  disease  ;  the  retinal  °^  'etiiia. 
vessels  may  be  traced  up  to  the  margin  of  the  wound,  state  of 
where  they  will  be  seen  to  terminate  abruptly,  or  bend  vessels, 
back,  as  in  the  above  instance,  at  the  point  at  which 
the  detached  retina  deviates  from  the  plane  of  the 
fundus  of  the  eye.    It  is  seldom  necessary,  however,  to 
resort  to  minute  distinctions  of  this  kind,"  in  order  to 
determine  the  nature  of  the  case.    The  jagged  wound 
in  the  retina  either  leaves  bare  the  hexagonal  cells  of 
the  elastic  lamina,  or  else,  these  having  been  destroyed, 
the  choroid  is  exposed,  and  very  frequently  the  white 
glistening  sclerotic  behind  maybe  seen  through  the  rent 

Detachment  f  rom  -E/^f^sio™.— Separation  of  the  retina  Separation 
from  the  choroid,  the  result  of  a  collection  of  fluid  of  rSa 
behind  the  former  structure,  is  not  necessarily  accom- 
panied  by  any  pain  in  the  eye ;  but  this  symptom  will 
ot  course  vary  with  the  nature  of  the  cause  which 
has  given  rise  to  the  efi"usion.    The  patient  probably 
complains  only  of  gradually  increasing  imperfection  of 
sight ;  and  as  only  a  portion  of  the  retina  is  usually 
detached,  the  field  of  vision  is  more  interrupted  than  Field  of 
absolutely  destroyed;  so  that  in  looking  at  an  obiect  vision  in- 
immediately  in  front  of  him  the  patient  will  lose  *«""Pted. 
perhaps  half  the  figure,  the  rays  which  fall  on  the 
detached  portion  of  the  retina  not  being  recognised 
.and  tor  the  same  reason,  objects  appear  to  be  bent' 
or  their  outlines  distorted  in  various  ways.    In  other 
cases  the  patient  first  notices  that  the  field  of  vision 
is  cloudy,  the  cloud  having  a  wavy  motion,  due  to 
changes  of  position  of  the  retinal  elements  which 
receive  and  localize  the  impression  of  light  Vision 
is  not  only  distorted,  but  objects  nnder  examination 
are  innged  with  a  coloured  ring  or  halo ;  this  condition 
IS  said  to  be  characteristic  of  effusion  and  detachment 
01  the  retina. 

If  the  retina  be  detached  at  or  near  the  macula  lutea.  Worse  if 
the  mipairment  of  vision  will  of  course  be  far  greater  "^^''^'^e 
than  if  a  more  extensive  detachment  exist  at  its  peri-  lutea''' 


422 


DISEASES  OF  THE  RETINA. 


Detached 
,  portion 
seen  to 
bulge  for- 
wards. 


Looks  grey. 


Displace- 
ment of  the 
vessels. 


Circulation 
main- 
tained. 


Wavy 
motion  of 
vessels. 


phery ;  but  even  then,  in  certain  directions,  the  visual 
field  may  still  remain  tolerably  perfect.*  Under  any 
circumstances  the  patient  complains  of  coloured  or 
white  balls,  fiery  wheels,  flashes  of  light,  and  such 
like  phenomena  due  to  excitability  of  the  visual  organ. 

If  under  these  circumstances,  a  portion  of  the  retina 
only  has  been  torn  away  from  the  choroid,  the  detached 
piece  will  be  seen  (with  the  ophthalmoscope)  bulging 
forward  into  the  vitreous  chamber,  like  a  small 
bladder;  its  surface  is  usually  relaxed  and  folded, 
trembling  with  every  movement  of  the  eye.  The 
colour  of  the  detached  tissue  varies :  in  the  early 
stages  of  the  disease  it  remains  transparent,  looking 
like  a  grey  film  upon  the  background  formed  by  the 
choroid.  By  degrees,  however,  the  nervous  tissue 
degenerates  and  becomes  opaque ;  in  fact,  the  same 
changes  occur  as  I  described  in  cases  of  oedema.  The 
opacity  generally  extends  rather  beyond  the  border  of 
the  actual  line  of  detachment  of  the  retina,  and  this 
border  is  deepened  if  the  detachment  be  prominent,  as 
a  shadow  is  then  thrown  over  the  neighbouring  fundus. 

If  doubt  exists  as  to  the  nature  of  the  lesion,  we 
must  foUow  up  the  retinal  vessels  from  the  optic  disc 
to  the  point  of  apparent  separation  of  the  retina,  and 
we  shall  notice  that  the  vessels  passing  over  the 
bladder-like  projection  are  on  a  plane  anterior  to  that 
of  the  fundus  of  the  eye ;  and  accordingly  we  shall 
have  to  alter  our  focal  distance  to  see  them  distinctly. 
As  they  dip  down  on  the  other  side  of  the  projection 
they  will  again  be  indistinctly  seen,  till  we  re-adjust 
the  focus.  The  calibre  of  the  vessels,  as  they  pass 
over  the  retina,  is  seldom  altered,  the  vascular  system 
being  unimpaired ;  but  to  the  practised  eye,  the 
vessels  passing  over  the  effusion  have  an  undulating^ 
movement  imparted  to  them  on  every  slight  turn  of 
the  eye :  an  appearance  which,  together  with  the 
bulging  forward  of  the  retina,  cannot  be  mistaken  if 
the  detachment  is  considerable;  but,  on  the  other  hand, 
requires  much  practice  and  dexterity  to  recognise  if 
the  detachment  be  only  slight.  The  separation  of 
the  retina  from  the  choroid  may  take  place,  appa- 
rently without  any  appreciable  structural  changes  in 
the  other  tissues  of  the  eye ;  on  the  other  hand,  it  may 


*  M.  Weoker,  "  Maladies  des  Yevtx,"  vol.  ii.  p.  364 
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be  compKcated  with  inflammatory  or  other  abnormal 
appearances. 

Detachment  of  the  retina,  such  as  I  have  now  Separation 
described,  is  generally  noticed  at  its  lower  portion ;  usually  be- 
this  fact  is  explained  by  supposing  that  the  fluid 
behind  it  gravitates  downwards,  and  accumulating  in 
the  inferior  part  of  the  retina,  produces  these  appear- 
ances.    Occasionally  this   fluid  contains  blood,  or  Effusion  of 
pus,  which  will  of  course  alter  the  apparent  colour  of 
the  detached  part.    Particles  of  Hme  and  small  plates 
of  bone  have  been  found  lining  the  inner  surface  of  a 
detached  portion  of  the  retina. 

Prognosis— The  prognosis  of  these  cases  of  detach-  Frogm>.iis: 
ment  of  the  retina  is  unfavourable :  some  few  cases  uufavourabK 
remain  stationary,  others  have  been  said  to  recover;  but 
in  by  far  the  majority  of  instances  the  efi'usion  behind 
the  retma  increases  and  causes  irreparable  damage  to 
the  eye. 

Treatment— Total  loss  of  sight  must  be  the  in-  Treatment. 
evitable  result  of  an  accumulating  effusion  behind  the 
retina,  and  its  separation  from  the  choroid,  nnless  the 
surgeon  can  quickly  afford  some  relief  to  his  patient. 
Fortunately  this  may  be  done,  as  has  been  proved  by 
Von  Graefe,  aud  Mr.  Bowman.*    Their  mode  of  treat- 
i^nt  IS  to  pass  two  needles  from  without  through  the  Puncture 
ettusion,  so  as  to  let  it  escape  into  the  vitreous,  or  ex- 
ternally  into  the  choroid.  Successful  cases  of  the  kind  S 
are  sufficiently  numerous  to  allow  of  our  admittino- 
this  proceeding  into  the  Ust  of  approved  ophthalmic 
operations.f 

Before  adopting  this  measure,  however,  in  anv  par- 
ticular case,  it  is  necessary  to  determine  whetlier  the  First  deter- 
retma  IS  comparatively  healthy,  so  as  to  lead  us  to  mine  state 
nope,  m  case  the  effused  fluid  is  got  rid  of,  and  the  °^  "^^'^'^  ■ 
retina  restored  to  its  normal  position,  that  our  patient 
will  ^am  some  advantage  from  the  operation.  We 
may  judge  of  this  pretty  accurately  by  the  appearance 
ol  the  retina :  if  it  looks  dull  and  opaque,  it  is  more 
than  probable  that  its  nervous  elements  have  degene- 
rated, and  in  that  case  it  will  be  of  no  use  interfering 

Our  intention  in  operaiting  should  be,  to  make  a  Operatiou. 

*  Ophthalmic  Hospital  Reports,  vol.  iv.  p.  135 
T  Mr.  Haynes  Walton  on  Detachment  of  the  Eetina:  Med. 
Times  and  Gaz.,  1866,  vol.  ii,  p.  311. 
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free  opening  through  the  effusion,  so  as  to  allow  it  to 
escajoe  into  the  vitreous  chamber ;  the  retina  will  then 
fall  back  into  its  normal  position,  and  unless  struc- 
turally altered,  its  functions  may  be  restored  and  the 
patient  regain  almost  perfect  vision.  The  plan  Mr. 
Bowman  recommends  appears  to  be  the  best  adapted 
for  this  purpose  :— The  site  of  the  separation  of  the 
retina  having  been  carefully  studied  with  the  ophthal- 
moscope, the  patient  is  placed  on  a  couch  ;  and  a  stop 
speculum  having  been  introduced  to  keep  the  hds 
apart,  the  surgeon  passes  a  needle  through  the 
sclerotic  vertically  into  the  eye,  transfixing  the  retina 
at  its  point  of  separation  from  the  choroid ;  another 
needle  is  then  inserted  through  the  same  opening,  and 
the  handles  of  the  two  being  separated  the  one  from 
the  other,  their  points  are  made  to  diverge  like  the 
blades  of  a  pair  of  scissors.  In  this  way  the  retina  is 
torn  through,  and  the  fluid  behind  it  escapes  into  the 
vitreous  chamber;  usually  a  small  quantity  passes 
out  along  the  needles,  and  exudes  beneath  the  con- 
junctiva, but  this_  is  not  always  the  case.  After  the 
operation  the  retina  falls  back  into  apposition  with 
the  elastic  lamina. 

In  these  cases,  the  chief  point  to  attend  to  is  to 
avoid  wounding  the  lens;  but  an  ordinary  amount 
of  anatomical  knowledge  and  skill  will  prevent  this 
accident,  and  if  we  do  not  touch  the  lens,  we  may  be 
sure  that  no  injury  will  result  from  passing  the  needle 
into  the  vitreous,  even  if  we  do  not  succeed  in  effecting 
a  cure.  After  the  operation,  the  only  necessary  treat- 
ment will  be,  to  keep  the  eye  closed  for  a  few  days 
with  a  pad  and  bandage. 

Detachment  from  Staphyloma  and  Fluid  VHn'eous. — 
Besides  detachment  of  the  retina  brought  about  by 
blows  on  the  eye,  and  serous  effusion  between  it  and 
the  choroid,  other  causes  may  produce  a  similar  result. 
I  mentioned  one  of  these  when  discussing  the  subject 
of  sclero-choroiditis  anterior,  observing  that,  as  the 
sclerotic  gradually  yielded  to  the  intra-ocular  pressure, 
the  choroid,  being  drawn  into  the  staphyloma,  might 
drag  the  retina  after  it,  thus  detaching  it  from  its  noi-mal 
position.  A  similar  result  occurs  at  times  in  posterior 
staphyloma ;  but  in  this  last  affection,  in  addition  to 
the  mechanical  effects  produced  by  the  protrusion 
backwards  of  the  sclerotic,  there  is  a  tendency  to  ' 
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general  congestion  of  the  choroid,  and  a  fluid  state  of  From 
the  vitreous,  which  may  itself  lead  to  detachment  of  fl"Wity  ot 
the  retina.  vitreous, 

A  like  alteration  in  the  consistency  of  the  vitreoaa  ■ 
has  been  known  occasionally  to  follow  severe  contusions 
of  the  eye,  and  such  an  accident  may,  therefore,  give 
rise  to  detachment  of  the  retina.  Under  these  circum- 
stances the  alterations  in  the  consistency  of  the  vitreous 
appear  to  progress  with  remarkable  slowness,  so  that 
the  fact  of  the  injury  may  be  almost  forgotten ;  but 
symptoms  of  gradual  impairment  of  sight,  and  constant 
muscse  floating  about  in  the  field  of  vision,  attract  the 
pajtient's  notice,  and  we  find  on  examining  the  eye  that 
a  fluid  state  of  the  vitreous  exists,  and  detachment  of  " 
the  retina  has  commenced. 

Embolia  op  the  Eetdjal  Vessels.— The  details  of  a  Embolia 
remarkable  case  of  this  disease,  and  two  plates  illus-  °^ 
trating  it,  are  to  be  found  in  Liebreich's  Atlas.*  In  the  sbls^^'" 
majority  of  the  recorded  instances,  embolia  of  the 
retinal  vessels  has  been  met  with  among  patients 
suttermg  from  disease  of  the  aortic  valves.f   The  in  aortic 
symptoms  commonly  appear  suddenly,  in  a  person 
who  has  previously  enjoyed  good  sight :  probably  the  Symptoms 
patient  has  gone  to  bed  perfectly  well,  and  on  rising 
in  the  morning  discovers  that  he  is  almost  blind  in 
one  or  both  eyes. 

On  making  an  ophthalmoscopic  examination,  the 
optic  disc  wiU  appear  of  its  normal  size,  and  though 
rather  pale,  in  other  respects  unaltered;  the  same 
remark  applies  to  the  retina.    It  is  in  the  vascular 
pystem  that  we  shall  discover  the  most  marked  changes  Changes  in 
to  nave  taken  place :  the  arteries  and  veins,  either  in  the  ^''"'^•is- 
whole  or  m  a  portion  of  the  fundus  of  the  eye,  will  be 
tound  to  be  very  much  contracted;  the  circulation 
seems  almost  to  have  ceased,  and  the  vessels  to  have 
collapsed  except  m  one  or  two  spots  where  they  are  Vessels 
distended  with  blood ;  this  is  chiefly  noticed  in  the  ''^^^'^acted. 
veins.    The  blood  may  be  seen  to  move  slowly  on 
towards  the  optic  disc,  the  waUs  of  the  vessels  con- 

translation  of  Zander  "On  the  Ophthalmoscope," 
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tracting  behind  it,  and  this  contraction  lasts  till 
another  wave  passes  through  the  vessel  in  a  similar 
way ;  a  sort  of  peristaltic  movement  is  thus  induced, 
which  may  be  general,  or  confined  to  certain  veins. 

If  the  obstruction  to  the  circulation  continues, 
changes  occur  about  the  region  of  the  yellow  spot, 
due  to  serous  effusion  and  fatty  degeneration  of  the 
elements  of  the  retina ;  the  part  becomes  opaque  and 
cloudy,  the  opacity  shading  off  into  the  healthy  retina. 

Yirchow  has  described  and  explained  the  cause  of 
these  phenomena  in  the  circulation ;  he  believes  they 
arise  from  the  presence  of  small  coagula  (emboli)  in 
one  or  more  of  the  retinal  vessels  ;  they  are  most  com- 
monly met  with  near  the  lamina  cribrosa.  In  some 
cases,  the  walls  of  the  vessels  have  been  found  thickened 
and  otherwise  diseased. 

Case. — A  case  of  the  kind  is  quoted  by  Zander  from 
Ed.  Jaeger.  The  individual  was  an  old  man,  seventy- 
two  years  of  age,  the  subject  of  hasmorrhoids.  "  The 
ocular  media,"  he  states,  "  were  perfectly  transparent, 
the  retina  appeared  of  a  medium  yellowish  red,  with- 
out visible  morbid  change.  The  optic  nerve,  slightly 
pigmented  at  the  circumference  and  somewhat  yeUow- 
tinted,  exhibited  slight  indications  of  bluish  spots. 

The  vascular  system  of  the  retina,  generally  of  small 
development,  exhibited  in  the  large  trunks  more  es- 
pecially, a  proportion  ably  small  diameter.  The  cor- 
responding lai'ge  arteries  and  veins  were  equal  in 
diameter,  and  alike  in  their  dark  red  colour,  l^o 
double  contour  was  apparent,  so  that  veins  and  arteries 
could  only  be  distinguished  by  their  clearly  visible,  re- 
spectively centripetal  and  centrifugal,  circulation.  This 
had  not  the  appearance  of  a  pulsation,  since  the  walls, 
especially  of  the  larger  vessels,  remained  undisturbed ; 
but  it  was  a  movement  slower  or  quicker,  uniform  or 
interrupted,  but  not  rhythmical,  of  an  unequally 
coloured  stream  of  blood. 

In  the  larger  vessels,  the  blood-stream  exhibited,  at 
distances  of  from  one-fourth  to  the  whole  diameter  of 
thevessels,intervals  of  lighter  and  darker  red  colouring; 
which,  however,  in  the  movements  of  the  column,  were 
continually  changing,  the  lighter  spaces  becoming 
smaller  and  wholly  disappearing,  to  be  formed  anew 
elsewhere.  The  movement  of  the  blood  appeared  in 
such  places  uniform,  but  extremely  sluggish.   In  the 
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vessels  of  medium  size  the  movement  was  quicker,  and 
often  for  a  short  time  pulsatile ;  the  light  intervals 
were  of  a  paler  red,  and,  as  well  as  the  dark  portions, 
of  a  greater  comparative  length,  being  from  twice  to 
four  times  the  diameter  of  the  containing  vessels.  In 
the  finest  twigs  visible  upon  the  optic  nerve,  the  move-  In  finest, 
ment  of  the  blood  was  most  rapid,  and,  at  the  same  3"/'='^' 
time,  most  disturbed.    The  extremely  delicate  stream  rupted. 
of  blood  would  be  suddenly  interrupted,  the  dark  red 
part  of  the  blood  would  disappear,  and  the  little  vessel, 
scarcely  discernible  upon  its  bright  ground,  would  seem 
to  have  assumed  the  tint  of  the  optic  disc.    Then,  in 
interrupted  course,  a  shorter  or  longer  column  of  blood 
would  pass  through  the  vessel,  followed  at  greater  or 
less  intei-vals  by  a  larger  or  smaller  mass  of  blood 
globules,  so  that  the  observer  almost  appeared  to  see 
single  globules,  and  then  suddenly  the  vessel  would  be 
filled  m  its  whole  cotu-se  with  dark  red  blood,  the  por- 
tions of  which  seemed  rather  to  roll  through  than  to 
flow  quietly. 

This  circulation,  which  in  arteries  and  veins  of  like  Final  ar- 
cahbre  was  of  equal  rapidity,  diminished  by  degrees,  restofcir- 
and  remained  here  and  there  suspended  for  lono-er 
periods,  until,  at  the  end  of  twenty-four  hours,  it  was 
wholly  obstructed.    The  retina  generally  had  then  as- 
sumed a  somewhat  darker  red,  and  the  diameter  of  all 
the  vessels  had  visibly  increased.    The  smallest  were  and  dis- 
distended  with  blood,  unless  when  a  hghter  portion  or  tension  of 
interruption  of  the  dark-red  column  was  perceptible, 
and  were  proportionately  the  most  enlarged.  The 
vessels  of  medium  size  showed  here  and  there  a  short 
break  in  their  colouring,  to  the  extent  of  from  half  to 
twice  their  diameter.    The  chief  trunks  were  for  a  con- 
siderable extent  uniformly  filled  by  red  blood.    On  the 
other  hand,  the  more  faintly-coloured  portions  of  the 
vessels,  of  equal  inteubity  of  colour  to  that  of  the 
background,  were  from  twice  to  four  times  their 
natural  diameter.    Their  walls,  which  were  clearly 
visible,  exhibited  no  diminution  of  calibre    It  ap- 
peared as  if  the  blood-globules  had  at  parts'  crowded 
themselves  more  closely  together  (the  blood  dividing 
itselt  into  a  red  and  into  a  transparent  part),  and 
uniformly  filled  the  vessels.    In  the  medium-sized  and 
smallest  vessels  not  the  slightest  movement  was  visible- 
but  in  the  larger,  by  careful  attention  for  one  or  two 
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minutes,  tlio  lighter  pai-ts  might  be  seen  to  diminish 
and  disappear,  at  the  same  time  reappearing  in  another 
place."* 

IsciiiEMiA  OF  THE  Eetina  is  indicated  under  the  fol- 
lowing circumstances  : — The  patient  usually  becomes 
suddenly  blind  without  any  apparent  cause ;  the  pupils 
are  widely  dilated,  but  beyond  this  the  eyes  (for  both 
are  usually  involved)  have  the  appearance  of  health.  •» 

On  examining  the  retina  with  the  ophthalmoscope 
the  retinal  arteries  will  be  found  almost  empty,  "  dwin- 
dled to  the  size  of  hairs,"  and  the  veins  distended.  In 
all  other  respects  the  appearance  of  the  fundus  of  the 
eye  is  natural.f 

The  pathology  of  ischsemia  of  the  retina  is  very  ob- 
scure. The  patients  have  generally  been  weak  and 
anaemic  subjects,  and  it  is  possible  that  embolism  of 
some  of  the  larger  vessels  may  have  induced  these 
symptoms.  In  one  instance  a  tumour  of  the  brain  was 
discovered  after  death,  and  in  another  the  anaemia  was 
only  the  first  step  in  that  degeneration  of  the  retina 
which  depends  on  Bright's  disease. 

Treatment. — ^When  the  disease  appears  to  depend  on 
mechanical  causes,  paracentesis  of  the  cornea,  or  iridec- 
tomy, has  been  followed  by  relief.  But  until  we  are 
able  to  discover  the  causes  of  the  deranged  circulation 
through  the  vessels  of  the  retina,  with  more  certainty 
than  we  can  do  at  present,  our  treatment  must  of 
necessity  be  unsatisfactory. 

Atrophy  of  the  Retina  may  be  the  termination  of 
any  one  of  the  affections  of  this  structure  we  have  been 
considering  ;  if  the  atroj^hy  has  been  preceded  by  in- 
flammation, the  scarlet  colour  of  the  retina  gradually 
disappears,  and  the  fundus  of  the  eye,  in  the  native  of 
India,  becomes  covered  with  black  patches,  the  remains 
of  the  epithelium  of  the  elastic  lamina  and  choroid. 
In  the  early  stages  of  atrophy,  the  calibre  of  the  retinal 
vessels  diminishes,  and  as  the  disease  advances,  they 
dwindle  away  to  mere  thread-like  streaks.  _  If  the 
optic  nerve  is  not  involved  in  the  disease,  it  retains 
its  normal  appearance  ;  but  in  the  majority  of  cases  it 


•Carter's  translation  of  Zander  "On  the  Ophthalmoscope,'* 
p.  137. 

t  Two  cases  of  this  fonn  of  disease  will  be  found  reported  by 
Prof.  Eothmund :  Ophth.  Hospital  Reports,  vol.  v.  p.  367. 


TUMOURS  OF  THE  RETINA.  429 

becomes  atropHed  also,  and  then  presents  a  white,  Papiiia 
ghstenmg,  and  slightly  depressed  appearance  which  is  iuvolved, 
very  characteristic. 

I  need  hardly  add  that,  if  atrophy  has  taken  place, 
we  know  of  no  remedial  agents  which  can  restore  the 
nervous  structure  of  the  retina;  it  becomes  converted, 
m  tact,  into  a  fibro-cellular  tissue.  Excluding  retinitis 
as  a  cause  of  atrophy,  this  change  most  frequently 
loiiows  diseases  of  the  choroid,  or  arises  from  intra-  ^t^^"" 
ocuJar  pressure  as  in  glaucoma;  atheromatous  disease  atrophy'^ 
ot  the  blood-vessels,  and  embolism,  are  also  causes  of 
atrophy  of  the  retma,  and  lastly  the  nervous  tissue 
may  become  atrophied  from  long-continued  disease,  or 
irom  disease  of  the  brain  and  optic  nerve. 

Tumours  OP  the  Eetina.    GLiOMA.-There  is  only  Glioma. 
one  form  of  tumour  which  it  will  be  necessary  to  notice 
under  this  heading— viz.,  Ghoma  (Virchow).  This 
morbid  growth  originates  in  the  neuroglia,  or  delicate  Origin  in 
mteistitial  matrix  oi  the  l)ram,  retina,  and  other  the  neuro- 
nervous  structures.*  glia. 

The  ghomata  are  of  two  kinds,  soft  and  hard.    The  Gliomata  of 
sott  variety  are  composed  of  a  finely  granulated  inter-  '^inds. 
cellular  substance  and  ceUs,  the  latter  in  size  and  ap- 
pearance  resembling  pus  cells.    In  the  harder  form 
the  mterceUular  substance  is  fibrillated,  and  the  cells 
though  small,  are  fusiform,  containing  fine  shining 
nuclei.    The  nervous  elements  are  not  involved  in  the 
morbid  process,  nor  frequently  undergo  fatty  degenera- 
tion; it  IS  the  neuroglia  alone  which  is  affected  by  the 
localized  hyperplasia,  its  cells  being  excessively  increased 
m  number. 

These  tumours  are  of  slow  growth,  and  it  is  doubtful  Slow 
It  they  are  malignant.  Ghomata,  however,  infect  neio-h-  growth, 
bouring  structures,  and  have  a  tendency  to  funo-ate^so  """l^'^^'g^" 
that  they  may  readily  be  mistaken  for  cancei°  unless 
carefully  exammed  under  the  microscope.    It  is  bv  the  yt\.r. 
s,ze  of  the  cells  that  we  shall  be  chiefly^guided ;  so  bug  p^™; 
as  they  do  not  exceed  those  of  the  connective  tissue 
they  may  be  considered  as  gliomatous,  although  the 
mass  may  have  formed  a  fungous  excrescence -  but  if 
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the  cells  exceed  this  size,  the  tumour  must  be  referred 
to  the  sarcomatous  group. 

The  prognosis  to  be  formed  in  glioma  is  unfavourable, 
although  less  so  than  in  cancer.  It  is  of  course  neces- 
sary to  remove  the  entire  morbid  growth,  or  it  will  in 
all  probability  recur, 

Qase. — The  following  case  illustrates  the  course  and 
treatment  of  glioma  of  the  retina : — 

Ashruf,  aged  six,  was  brought  to  me  at  the  Ophthal- 
mic Hospital  about  a  year  ago,  and  then  presented  the 
following  appearances:— General  health  good:  the  pupil 

Fig.  34. 


Trom  a  Photograph. 

of  the  right  eye  was  widely  dilated,  and  a  yellow  re- 
flection from  the  fundus  could  be  seen,  evidently  pro- 
ceeding from  a  morbid  growth  which  projected  mto  the 

vitreous  chamber.  ,   ,      xi.  +o 

I  advised  the  removal  of  the  eye,  but  as  the  parents 
would  not  consent,  the  child  was  i^moved  from  the 
hospital.  Twelvemonths  afterwards  they  agam  brought 
S  and  the  risht  eye  then  presented  the  appearance 
,     i  r '  IvJ  w  li?  34    The  child's  health  had  fallen 
Advanced     delineated  m  ±ig.  o'*.    xue  j.  „„i^,.„„^  The 

growih.       off,  but  the  glands  of  the  neck  were  not  enlaiged.  Ihe 
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eyelids  were  greatly  distended,  and  a  fungatin?  tumour 
was  seen  growing  from  the  eyeball  and  protrudinff 
between  the  eyehds.  Its  surface  was  ulcerated,  and 
bled  when  touched,  but  was  usually  covered  with  a 
crust  of  dried  blood  and  matter. 

.Ja  ft  determined  to  remove  the  morbid  growth.  Removal 
cMd       ""'J'^*^'  f  accomplishing  this,  the 

child  having  been  placed  under  the  influence  of  chloro- 

tW  .P'''''''^  ™^  ^""Sev  behind  the  tumour,  I  felt 
that  the  optic  nerve  was  very  much  enlarged.  I  divided 
the  neiwe,  therefore,  as  near  the  optic  foramen  as  pos- 
sible, and  then  applied  the  solid  chloride  of  zinc  toThe 
bottom  and  sides  of  the  wound.    The  child  made  a 

S'ptwTT'       'TV-  VrlsZ  t"me  to 

Oe  pertectly  free  from  the  disease. 

On  examining  the  tumour,  I  found  that  the  on+ip  v  ■ 
ih7!C:rr'''f'^      t  --bid  product  hav  nfa^^  Snhe 
.off        f  ''V'  ^r°^'  ^^^''^'i  ^«  characteristic  of  the 
soft  variety  of  ghoma ;  the  remains  of  the  nerve  fibres  .  • 
could  be  readily  traced  through  the  tumour.    The  globe  ner^" 
of  the  eye  was  lined  with  a  similar  abnormal  structure 
Jse  teff  ^'7"^'*^'  '^^''.''^^       sclerotic,  gT^g 
but  thel^-ti^^^°'^  mass  which  appeared  exterLuyl 
but  the  vitreous  space  was  empty,  or  rather,  unoccu 

Zt  oJ  hi  ^^^•^^'^"^  examiied  eveTy 

part  of  this  specimen,  and  mnot  a  single  instance  did 
I  find  ceUs  exceeding  those  of  a  pus  globule  in  s^ze  nir  r  „ 

"  It%'emSnTJf'r''"™.  'f'  ^-ong^them'  a^.^^ 

i-t  remains  of  course  to  be  seen  if  any  of  the  tumnnr 
has  been  left  m  the  orbit.  Prom  its  hLtory,  I  beTeve 
It  commenced  m  the  retina,  as  there  was  no  proSu- 
sion  of  the  eye  when  first  I  saw  the  child,  and  he  has 
never  shown  any  symptoms  of  disease  of  the  brain  I 
cannot,  however,  but  fear  that  the  glioma  mav  havP 
passed  along  the  neuroglia  of  the  o^c  nerTto  the 
ch  asm  a,  and  that  ultimately  the  brainU  be  involv  d 
«^hf  '"'^  complication  has  occurred?  The 

sight  of  the  left  eye  is  perfect,  and  the  child's  o-^neral  . 

I  leTnn^PT'^""^"'^"?^  '^^'^       operation  ^^^"'^ 
^..tl     ^     \  Z^-^""  ^PP^'^  ^b*^^       have  the  oppor- 
tun  ty  of  watching  the  growth  of  a  tumour  of  th  s 
kind  ;  but  the  dilated  pupil  and  glistening  yellow  sh 
white  reflection  from  the  back  of  the  eve  werP^,.fflT-  + 
to  lead  to  a  correct  diagnosis  in  the  eTlVTt.l^^ 
case.    The  ophthalmos'cope  may  aS  ttfchlsSs! 


favourable. 
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tance  in  a  case  of  this  kind,  and  if  employed  sufficiently 
early  would  have  demonstrated  the  fact  of  the  morbid 
growth  being  limited  to  one  part  of  the  retina,  giving 
it  a  thickened  and  mottled  appearance.  Subsequently, 
as  the  disease  involves  the  whole  of  the  retina,  the 
eye  assumes  the  appearance  formerly  known  as  the 
"  amaurotic  catr's-eye."  The  morbid  growth  advancing 
bursts  through  the  globe  of  the  eye,  and  ultimately 
assumes  the  fungoid  appearance  depicted  in  Fig.  34. 
I  believe  in  these  instances  of  disease  we  are  warranted 
in  removing  the  morbid  growth,  especially  in  its  early 


stages. 


His  metbod 
of  treat- 
ment. 
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Night  Blindness  ok  Hemeralopia. — The  following 
extract,  taken  from  a  work  stamped  with  the  authority 
of  Government,*  gives  a  good,  though  marvellous,  ac- 
count of  hemeralopia.  Capt.  Smith,  R.N.,  reports  that 
in.  September,  1801,  the  Merlin  captured  a  Spanish 
privateer,  and  having  been  sent  with  twenty  men  to 
cruise  in  her  as  a  tender,  he  thus  describes  their  ad- 
venture:—  ^  ri.  .  J 

"  In  a  few  days,  at  least  half  the  crew  were  aftected 
with  nyctalopia.  We  were  chased  one  calm  morning 
by  a  large  Xebec,  carrying  from  eighty  to  one  hundred 
men,  and  towards  evening  she  was  fast  pullmg  up  to 
us,  oui-  people  having  been  fagging  at  then-  oars  many 
hours  without  any  relief.  Knowing  that  night  would 
deprive  half  of  our  crew  of  sight,  it  was  proposed  to 
try  our  strength  with  the  enemy  while  it  was  dayhght ; 
this  was  answered  by  ihiee  cheers.  The  oars  were 
run  across,  and  the  enemy  by  this  time  bemg  withm 
gunshot,  the  action  commenced.  After  a  time,  to  our 
Sreat  relief,  he  sheered  off  and  pulled  away  from  us  ; 
we  in  our  turn,  became  the  pursuers ;  but  when  night 
ca^e  on,  we  took  special  care  to  lay  our  head  from  the 
Xebec,  and  saw  no  more  of  her.        _  _ 

"  This  circumstance  put  me  on  devising  some  means 
of  curino-  the  people  affected  with  night  blindness,  and 
1  could  think  of  none  better  than  excluding  the  rays 
of  the  sun  from  one  eye  during  the  day,  by  placmg  a 
handkerchief  over  it;  and  I  was  pleased  to  hud,  on  the 


*  "Royal  Naval  Biography,"  1835,  vol.  iv.  Part 
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succeeding  night,  that  it  completely  answered  the 
desired  purpose,  and  that  the  patients  could  see  per- 
fectly well  with  the  eye  which  had  been  covered  during  By  covevin. 
.  the  day;  so  that,  in  future,  each  person  so  affected  onee'eb? 
had  one  eye  for  day,  and  the  other  for  night.  It  was 
amusing  enough  to  see  Jack  guarding,  with  tender 
f  fn.  w-f  wf  ^  '^.^  ^l^g^^^est  communica- 

tion with  the  suns  rays,  and  occasionally  changing  the 
bandage  that  each  eye  in  turn  might  take  a  spfu  of 
night  duty.  It  being  found  that  guarding  the  eye  for 
one  day  was  sufficient  to  restore  tlie  tone  of  the  optic 

Wlf  °!  ^^''"^  ^"^^  ^^tina  is  supposed  Referred  to 

to  be  the  proximate  cause  of  the  disease.    I  much  nues- 
tion  whether  any  purely  medical  treatment  would  have  ' 
had  so  complete,  and,  above  all,  so  immediate  an  effect 
hlJ'lTl"  f,'"^'^  ^'^l  nyctalopia  become  perfectly 
bhnd  as  night  approaches,  and  continue  so  till  the 
approach  of  dayhght;  the  medical  treatment  is  bleed!- 
ing  and  purging,  bhsters  applied  repeatedly  to  the 
temples,  close  to  the  external  canthus  of  the  eve 
cinchona  bark,  jomed  with  chalybeates,  &c.,  all  of 
which  was  mipracticable  by  us,  having  no  medicine  on 
board  our  httle  vessel.    I  im  aware  ^that  tSsXease 
frequently  attends  scurvy  in  tropical  climates,  and  S 
sometimes  occasioned  by  derangement  of  the  digestive 
organs  and  hepatic  system,  in  which  cases  our°simSe 
treatment  woxild  be  useless;  but  in  the  above  instance 
it  was  evidently  caused  only  by  the  sun  "  '''^^^^'^^ 

is  ^l^^hht  ^^^'t^'^^  mai-veUous,  this  account 

IS,  I  thmk,  worth  recordmg,  more  particularly  as  I 
quite  agree  with  Capta  n  Smith  as  to  the  ca/ses  of 
hemeralopia ;  I  believe  it  does  occur  from  scurvv  and 
over-stimulation  of  the  retina.  ^  ^ 

We  must  exclude  from  this  group  cases  of  pio-men-  at  ,  • 
taiy  degeneration  of  the  retina,  and  in  fact  aUd  seTses  app  rent"  „ 
of  the  eye  accompanied  with  structiu-al  lesions  whS  ^'"'^^^^^ 
m  themselves  account  for  the  night  blindness  •  p.  £  '"P'"*- 
instance,  opacities  of  the  vitreous,  lens,  and 'cornen 
myosis,  and  such-Hke  affections,  and  simply  conC  oui' 
remarks  to  cases  m  which  marked  diminutLn  in  ^ 
acuteness  of  vision  exists  when  the  patient  is  removed 
from  a  bnght  light,  and  yet  in  which  we  can  7^7 
no  lesions  of  the  retina  or  of  the  dioXL  medirf  ' 
account  for  the  phenomena.    Instances  of  the^td  a- 
very  common  m  this  part  of  the  world.  ^® 
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In  hemeralopia  the  patient  is  not  only  blind  at 
nig-lit,  but  at  all  times  if  taken  into  a  room  dimly 
lighted ;  he  can  see  comparatively  well  in  bright  moon- 
light, or  in  a  well-lit  room.  Hemeralopia  evidently 
therefore  arises  from  a  state  of  torpor  or  exhaustion  of 
the  retina,  which,  under  these  circumstances,  requires 
a  greater  number  of  luminous  rays  to  produce  a  sen- 
sible impression  than  in  the  healthy  eye. 

Causes. — This  condition  of  the  retina  may  be  brought 
about  by  general  anaemia  and  imperfect  nutrition,  or 
by  intense  excitation  of  the  nervous  structures,  and 
consequent  exhaustion ;  probably  a  combination  of 
these  causes  is  the  most  prohfic  source  of  hemeralopia. 
A  patient,  whether  from  bad  food,  impure  air,  or 
disease,  falls  into  a  state  of  anemia,  and  if  he  be  then 
exposed  to  the  intense  glare  of  a  tropical  sun  hemera- 
lopia is  the  result.  It  is  unnecessary  for  me  to  cite 
.  instances  to  prove  that  such  influences  are  a  cause  of 
night  blindness,  it  being  well  known  that  sailors  re- 
turning from  a  long  voyage  in  the  tropics,  and  predis- 
posed to  scurvy  from  ship-diet,  are  not  unfrequently 
affected  with  hemeralopia ;  but  direct  exposure  to  the 
glare  of  the  sun  has  hardly  been  recognised  as  a  sole 
cause  of  night  blindness.  The  following  instance 
lately  under  my  care  bears  on  this  point : — 

Case. — Isree  Sing,  a  pointsman  on  the  E.I.  Railway, 
applied  to  me  in  June  last  on  account  of  hemeralopia. 
He  was  a  powerful,  well-made  man,  and  in  remarkably 
good  health;  his  eyes  appeared  healthy,  the  pupils 
acted  well,  and  the  retina  and  optic  papillae  were  per- 
fectly normal,  but  there  could  be  no  doubt  as  to  the 
man's  inability  to  see  distinctly  after  sunset  or  in  a 
dimly-hghted  room.  He  had  been  exposed  throughout 
the  hot  season  as  pointsman  on  an  important  section  of 
the  line,  and  had  therefore  constantly  to  be  on  the 
look-out  for  trains  and  signals ;  this  combined  with 
the  intense  glare  from  the  sandy  soil,  baking  under  the 
influence  of  the  tropical  sun,  had  apparently  over- 
stimulated  my  patient's  retina,  and  it  had  become 
torpid  to  any  but  intense  excitation,  and  hence  the 
night  blindness.  I  simply  ordered  this  man  to  rest  his 
eyes,  and  they  quickly  recovered  themselves,  and  he  is 
now  at  work,  though  in  a  less  exposed  situation,  and 
has  had  no  return  of  his  hemeralopia. 

The  Treatment  of  night  blindness  resolves  itself 
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therefore,  into  endeavours  to  restore  the  nutritive  func- 
tions by  suitable  diet,  and  such  means  as  iron  and  Tonics, 
strychnine,  and,  when  required,  by  antiscorbutic  reme- 
dies,  giving  the  eye  rest  at  the  same  time.  If  these 
objects  are  kept  in  view,  I  have  never  seen  a  case  of 
hemeralopia  that  has  failed  to  recover;  provided,  of 
course,  that  the  patient  has  not  been  suffering  from 
some  incm-able  disease  of  the  liver,  kidneys,  or  other 
important  organs  of  the  body.  In  making  this  asser- 
tion, I  restrict  myself,  in  fact,  to  cases  of  hemeralopia 
m  the  limited  sense  above  indicated,  and  not  to  cases 
in  which  the  night  blindness  depends  upon  other  and 
assignable  causes. 

Snow  Blindness  would  appear  to  arise  from  some-  Snow- 
what  the  same  causes,  as  hemeralopia,  the  glare  from  Blind- 
the  snow  causing  over- excitation,  and  ultimately  loss  of 
sentient  power  in  the  retina.    The  affection,  however,  Retinal 
IS  only  transient,  and  usually  passes  away  after  the  re-  exhaustion, 
moval  of  the  cause  of  the  disease.* 

Dr.  H.  Cay  ley  gives  the  following  account  of  snow 
blindness.    He  writes  : — 

"      I  was  crossing  the  '  Zoji  La'  pass  from  Cashmir  Dr.  Caylev's 
to  Ladak  early  m  May,  i  had  the  opportunity  of  seeing  narrative, 
many  cases  of  snow-blindness,  and  a  brief  description 
of  the  affection  may  be  of  interest. 

"  The  day  of  crossing  the  pass,  my  party  were  on  the 
move  for  more  than  sixteen  hours  over  fresh  fallen 
snow  the  whole  way,  and  soon  after  mid-day  I  noticed 
some  of  the  servants  and  baggage  cooHes  stumbling 
along  with  their  eyes  covered  and  protected  as  much 
as  possible,  and  aU  complaining  of  intense  burning  and 
throbbing  in  the  eyeballs,  headache,  and  dimness  of  Symptoms- 
sight.    I  recommended  what  I  had  heard  from  natives 
ot  the  mountains,  and  had  myself  found  to  give  oreat 
relief— VIZ.,  the  appUcation  of  a  handful  of  snow  on  the 
eyes  for  a  few  minutes,  till  the  burning  was  removed 
and  re]3eating  this  at  intervals.    After  the  march  was 
over  and  during  the  night,  all  those  whose  eyes  were 
affected,  consistmg  of  nearly  half  the  party,  suffered 
most  acutely  from  deep-seated  pain  in  the  eyes  and  eevere  pa,n 
orbits,  with  more  or  less  complete  loss  of  sight,  and  ''''''' P""" 
many  of  the  coohes,  who  were  all  hill-men,  and  accus- 

FF  2 


436 


DISEASES  OF  THE  RETINA. 


Sight  almost 
lost. 

Intolerance 
of  light. 


Ophthalmia. 


Treatment. 


Effects 
OP  Light- 
ning. 

Illustra- 
tion. 


Similar 
effects 
from  over- 
work. 


tomed  to  the  snow,  were  sitting  out  in  the  cold  night 
air,  groaning  with  pain,  but  finding  their  sufierings 
less  than  in  the  smoky  huts.  The  next  morning  two 
of  the  servants  and  about  twenty-five  coolies,  were 
sufi"ering  in  a  greater  or  less  degree  from  the  following 
symptoms  :  almost  complete  loss  of  sight ;  they  could 
just  see  to  feel  their  way  about ;  some  even  were  quite 
blind.  The  most  intense  intolerance  of  light;  severe 
deep-seated  pain  and  burning  in  the  eyeVialls  and  orbits, 
and  generally  bad  headache.  The  other  symptoms 
were  profuse  lachrymation,  injection  of  the  conjunctiva, 
and  swelling  and  pufSness  of  the  lids,  and  contracted 
and  inactive  pupils.  Acute  ophthalmia,  in  fact,  with 
the  symptom  of  nervous  irritation  especially  promi- 
nent. In  some  only  one  eye  was  aifected,  but  generally 
both,  though  not  always  in  the  same  degree.  In  some 
the  afi'ection  commenced  after  the  day's  march  and 
exposure  were  over,  but  I  think  only  in  those  who 
went  into  the  huts  and  were  exposed  to  the  irritating 
smoke  of  fires  of  wood  and  animal  dung.  The  treat- 
ment I  employed,  and  which  gave  great  rehef,  was 
warm  fomentations,  and  a  lotion  of  equal  jiarts  of 
tincture  of  opium  and  water  dropped  into  the  eyes, 
and  keeping  the  eyes  covered  with  a  wet  bandage. 
The  drops  caused  smarting  for  a  few  minutes,  followed 
by  great  relief."* 

Lightning  Blindness. — Momentary  exposure  to  a 
very  bright  light  may  induce  impairment  of  vision,  by 
destroying  the  sensibility  of  the  retina.  The  captain  of 
one  of  our  coasting  steamers  consulted  me  a  short  time 
since  on  account  of  impaired  sight,  particularly  marked 
at  night.  His  vision  had  been  perfect  until  within  a 
few  months  of  the  time  I  first  saw  him ;  he  was  then 
at  sea,  and  one  fearfully  dark  and  stormy  night  sud- 
denly a  vivid  fiash  of  lightning  burst  over  the  vessel : 
my  patient  states  that  for  a  few  minutes  afterwards  he 
was  perfectly  blind,  and  although  he  recovered  his 
sight  to  a  great  extent,  it  has  since  remained  im- 
paired. 'No  abnormal  apjoearauce  could  be  detected 
with  the  ophthalmoscope. 

The  functions  of  the  retina  may  become  similarly 
injured  from  prolonged  work  on  minute  objects  in  a 
bright  Hght,  as  in  the  instances  of  watchmakers  and 


*  Indian  Medical  Gazette,  August  1st,  1868. 
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engravers,  and  yet  the  fundus  of  the  eye  may  appear 
perfectly  healthy. 

Colour  Blindness,  or  Daltonism,  in  some  instances  Dalton- 
comes  under  the  class  of  diseases  depending  upon  im- 
pairment  of  the  functions  of  the  retina,  without  any 
perceptible  lesion  in  the  nervous  apparatus  of  the  eye. 

Daltonism  is  a  congenital  and  hereditary  affection,  Hereditary 
and  is  incurable ;  the  patient's  sight  may  in  other  re-  l^^^  "icu^a- 
spects  be  perfect,  but  he  is  unable  to  distinguish  be- 
tween certain  colours — red,  orange,  and  yellow  may  Certain 
not  be  distinguishable  from  blue,  grey,  or  green,  and  colours  only 

•  f»  t  'Oi/''0'  rGC0ffIlIS6U 

m  some  lew  cases  absolute  colour  blmduess  exists, 
black  and  white  being  alone  recognised.  In  other 
instances  the  patient  complains  that  all  colours  pi-e- 
sent  a  certain  tint  either  of  red,  green,  or  some  other 
colour ;  but  this  form  of  colour  blindness  is  uncommon, 
except  as  a  result  of  disease  of  the  brain,  or  optic 
nerve,  which  we  shall  subsequently  have  to  consider. 

Dr.  G.  Wilson*  states,  that  patients  suffering  from 
colour  blindness  can  often  distinguish  colours  by  arti- 
ficial light,  better  than  by  dayUght ;  he  points  out 
very  forcibly  the  necessity  of  examining  men  employed 
as  guards  to  railway  trains,  and  in  other  similar  situa-  importance 
tions,  as  to  their  power  of  distinguishing  the  various  in  case  of 
colours  :  a  man  may  be  affected  with  Daltonism  with-  «'&°'^i-™cn. 
out  knowing  it,  and,  if  so,  he  is  of  course  quite  unfit 
for  an  employment  in  which  the  recognition  of  coloured 
signals  is  all-important.    The  ability  however  to  dis- 
cern colours  is  impaired  by  various  affections  of  the 
eye,  for  instance  in  some  cases  it  follows  commencing  as  a  result 
atrophy  of  the  optic  nerve.    The  colour  to  which  such  of  disease, 
patients  are  most  frequently  insensitive  is  red,  while 
blue  is  best  preserved  :  green  appears  yellow  or  grey ; 
rose  and  violet,  bluish.    The  prognosis  of  the  nerve 
affection  is  not  modified  by  loss  of  colour  perception. 
{Vide  Amblyopia.) 

Hemiopia,  or  Half-vision.— The  fibres  of  the  optic  HEiiiopii 
tracts  meet  in  the  chiasma,  those  from  the  outer  part 
of  the  right  tract  passing  to  the  outer  part  of  the 
right  retina,  and  those  from  the  inner  part  of  the  right  • 
tract  supplying  the  inner  half  of  the  left  retina ;  the 
left  optic  tract  in  like  manner  supplies  the  outer  half 
of  the  left  retina,  and  the  inner  half  of  the  right 

*  "Eesearches  on  Colour  Blindness,"  pp.  118-127.  Edin,,  1855. 
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retina.  In  consequence  of  this  relation  of  the  fibres 
of  the  optic  tracts,  mechanical  causes,  such  as  a  clot 
of  blood,  or  a  tumour,  interfering  with  the  integrity 
of  either  optic  tract,  may  produce  blindness  confined 
to  the  inner  half  of  one  and  the  outer  half  of  the  other 
eye,  while  the  remainder  of  both  retinae  may  be 
healthy.  The  defect  in  the  sight  is  clearly  indicated 
and  must  be  carefully  mapped  out  by  a  close  scrutiny 
of  the  visual  field  of  both  eyes ;  it  is  thus  only  that  we 
can  arrive  at  a  correct  diagnosis  of  the  case.  If  the 
disease  be  confined  to  one  side  of  the  brain,  the  limita- 
tion of  the  field  of  vision  is  often  clearly  defined,  and 
should  the  history  of  the  case  point  to  the  formation 
of  a  clot  as  the  cause  of  the  afiection,  we  need  hardly 
fear  that  the  impairment  of  vision  will  extend ;  but 
the  majority  of  these  cases  depend  on  tumours  involv- 
ing the  chiasma,  in  which  case  both  tracts  are  gra- 
dually implicated,  and  the  patient's  sight  hopelessly 
destroyed.  If  the  hemiopic  contractions  occur  simul- 
taneously or  at  a  short  interval  from  each  other,  the 
corresponding  sides  of  the  two  retinas  being  affected,  we 
may  ascribe  the  disease  to  one  root  of  the  optic  nerve. 

Homonymous  or  lateral  hemiopia  is,  however,  ex- 
ceptional. The  temporal  halves,  and,  in  rare  cases, 
the  nasal  or  upper  and  lower  halves  of  each  mono- 
cular visual  field,  are  blinded.  Temporal  hemiopia  is 
to  be  explained  by  hindrances  to  conduction  in  the 
optic  fibres,  which  cross  at  the  chiasma.  We  have  no 
proof  of  the  existence  of  other  forms.* 

In  these  cases  of  destruction  of  the  nerve-fibres, 
occasioned  by  disease  affecting  the  optic  tracts  or  the 
brain,  abnormal  appearances  are  not  often  observed  in 
the  retina ;  it  is  this  fact  which  distinguishes  hemiopia 
resulting  from  paralysis,  from  that  impairment  of 
vision  in  which  half  of  the  retina  has  been  detached 
or  entirely  destroyed  from  an  effusion  of  serum  or 
blood  behind  it.  . 

Hemiopia  sometimes  appears  as  a  transient  affec- 
tion, depending  upon  functional  derangement  of  the 
retina.  Dr.  WoUaston's  case  is  an  instance  of  tran- 
sient hemiopia;  he  remarks— "I  suddenly  foimd, 
after  violent  exercise  two  or  three  hours  before,  that 


*  C.  Stellwag  von  Carion,  "  Diseases  of  the  Eye."  By  Hackley 
and  Eoosa,  New  York,  18G8,  p.  663. 


SCOTOMA. 


439 


I  could  see  but  half  the  face  of  a  man  whom  I  met ; 
and  it  was  the  same  with  respect  to  any  other  object 
I  looked  at.  In  attempting  to  read  the  name  John- 
son over  a  door,  I  saw  only  ....  son,  the  commence- 
ment of  the  name  was  wholly  obliterated  to  my  view." 
In  this  case  the  affection  passed  off  in  about  a  quarter 
of  an  hour. 

_  We  meet  with  instances  of  this  kind  from  time  to 
time  m  practice  ;  they  generally  come  on  with  indi-  Due  to 
gestion  or  headache,  and  are  of  little  or  no  conse-  gastric  irri- 
quence,  but  may  cause  the  patient  much  unnecessary 
.alarm.  On  examining  the  eye  with  the  ophthalmo- 
SM)pe_no  abnormal  appearance  can  be  discovered,  the 
attection  probably  depending  upon  temporary  loss  of 
power  m  the  nerve-fibres,  or  nervous  matter,  supply- 
ing half  the  retina  of  either  eye.  In  some  instances 
ot  heraiopia  there  is  a  marked  defect  of  colour  percep- 
tion in  the  sound  half  of  the  visual  field.  In  one 
case  of  this  kind  vision  was  nearly  restored,  but  on 
the  blind  side  the  colour  sense  remained  defective. 

Treatment.-lR  that  form  of  disease  last  described,  Treatment 
we  must  direct  our  attention  towards  the  removal  of 
the  source  of  irritation,  which  is  usually  gastric ;  but 
as  i  have  before  remarked,  the  affection  is  generally  a 
very  transient  affair,  and  it  will  often  be  unnecessary 
to  prescribe  anything  for  it.  In  those  far  graver  cases 
arising  from  actual  destruction  of  tissue  in  the  optic  Unsatisfac- 
tracts,  or  nervous  centres,  we  can  seldom  do  mnch  '« 
towards  rehevmg  the  symptoms.    We  shah  generallv 
have  sufficient  evidence  of  the  nature  of  the  lesion 
trom  various  concomitant  symptoms,  dependino-  upon 
the  disease  of  the  brain,  and  it  is  to  these  our  atten- 
tion should  be  dn-ected  rather  than  to  the  state  of  the 
retina. 

Scotoma  (constant)  signifies  a  form  of  partial  bhnd-  Scotoma 
ness,  m  which  only  a  portion  of  the  retina  is  insensible  A  portion 
to  light,  and  this  part  often  appears  as  a  black  speck  of  retina 
to  the  patient,  particularly  when  he  is  euffaeed  in  j^^.^'^^iWe 
reading  or  any  similar  work.    In  these  cases  the  rays 
of  light  are  not  prevented  from  reaching  the  retina, 
but  they  fall  on  certain  parts  of  the  fundus  of  the  eve 
incapable  of  appreciating  the  stimulus  of  Kght  which  ^PPearsas 
hence  appear  as  dark  spots  in  the  field  of  vision  snoT" 

One  of  the  characteristic  features  of  scotoma  is,  that 
the  patient  observes  the  dark  spot  to  move  exactly 
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with  liis  eyes,  and  not  float  about  before  them,  as  in 
Muscce  volitantes ;  thus,  for  instance,  it  will  appear  to 
follow  the  eyes  as  these  are  cast  along  the  lines  of  a 
book  in  reading  or  writing,  as  it  were  covering  a  part 
of  the  line ;  in  fact,  we  may  generally  detect  the 
presence  of  a  scotoma,  by  making  the  patient  look 
through  a  small  aperture  at  a  sheet  of  white  paper, 
upon  which  he  will  generally  perceive  a  black  spot 
projected,  if  a  part  of  his  retina  is  insensible  to  light. 
Scotomata  vary  much  in  form  and  figure,  being  de- 
scribed as  discs,  lines,  stars,  and  so  on. 

The  position  of  the  scotoma  will  very  much  influence^ 
its  effect  on  the  patient's  sight:  if  at  or  near  the 
yellow  spot  it  will  be  most  annoying,  constantly  inter- 
fering with  the  perfection  of  vision.  On  the  other 
hand,  if  the  scotoma  be  eccentric,  it  may  cause  but 
little  inconvenience,  and  hardly  any  at  all  in  reading 
or  writing  ;  but,  when  looking  at  a  distant  object,  the 
patient  will  probably  notice  a  hazy  or  misty  appearance 
over  a  portion  of  the  field  of  vision. 

Scotoma  may  arise  from  congenital  defect,  a  portion 
of  the  retina  being  imperfect  or  wanting ;  but  these 
dark  spots  are  far  more  commonly  the  result  of  inflam- 
mation of  the  retina  and  choroid.  In  this  case  the 
ophthalmoscope  may  reveal  to  us  the  nature  of  the 
disease ;  it  may  be  that  a  spot  of  atrophied  retina,  or 
one  infiltrated  with  choroidal  pigment,  will  thus  be 
seen,  and  account  satisfactorily  for  the  symptoms  of 
which  the  patient  complains. 

In  other  cases  scotoma  may  be  induced  by  paralysis 
of  some  of  the  fibres  of  the  optic  nerve  or  tracts,  or  de- 
struction of  a  very  limited  portion  of  the  brain ;  in 
which  case,  although  the  portion  of  retina  supplied  by 
these  fibres  will  be  absolutely  insensible  to  light,  still 
we  may  be  unable  to  perceive  any  alteration  in  the 
fundus  of  the  eye  by  means  of  the  ophthalmoscope.^ 

Should  a  scotoma  have  been  observed  by  the  patient 
for  some  considerable  time,  it  is  seldom  that  the  black 
spot  subsequently  disappears,  whether  it  arises  from 
an  affection  of  the  brain  orretina,  especially  if  symptoms 
of  commencing  atrophy  of  the  disc  are  present.  But 
if  the  spot  has  only  recently  appeared  the  case  will 
not  be  so  hopeless,  and  our  prognosis  and  treatment 
will  be  very  much  guided  by  the  aid  which  the  ophthal- 
moscope affords  us.   A  central  scotoma  is  always  more 
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serions  than  one,  though  it  maybe  of  large  mze,  in  the 
periphery  of  the  retina.    If  no  morbid  changes  are 
detected  in  the  eye,  probably  the  disease  depends  on  or  if  at- 
some  aiiection  of  the  nerve ;  or  we  may  suppose  that  a 
limited  portion  only  of  the  optic  tract  is  involved;  and  cLngL?' 
m  these  cases  we  may  hope  for  some  improvement.  I 
need  hardly  say  that  no  such  favourable  prognosis  can 
be^ formed  m  a  case  of  partial  atrophy  of  the  retina,  or 
where  its  nervous  structure  has  been  invaded  by  pig- 
mentary  formations  from  the  choroid.    On  the  othir  - 
hand  absence  of  atrophic  symptoms  in  the  optic  nerve 
or  retina  does  not  exclude  an  unfavourable  result. 

±ilood  clots  are  sometimes  a  cause  of  scotoma,  and  Clots  of 
may  be  detected  with  the  ophthalmoscope;  as  thev  "^'^ 
are  absorbed,  the  part  gradually  recovers  it^s  functS 

bPllrlTh  ""T-^'  ^PPH'",  effusions 
behmd  the  retma,  provided  the  nervous  tissue  does  not 

DISEASES  OP  THE  ELASTIC  LAMINA  OF  THE  CHOKOID. 

semrated  frni  ^.r'"' i         ^^omogeneous  membrane,  Dxse.s.s 
nfih^ni    T  *Je?cl«rot^c  by  the  vascular  network  Elastic 

well  DC  seen  till  they  have  been  removed.  Yet  we 
i3pS  ^-/if'        -J''''^'  «^  looking  as  if 

Souni  "n^drTv,^'"^'  ^^'^  P^"^^^  «^  ^  blackjack: 
giound.    Under  these  circumstances,  therefore,  the 

rWr^'f  ^^"^^^^  1^^"^^  have  been 

destroyed,  or  m  some  way  removed 

eBkheH^rpS"  that,  from  congestion  of  the  vessels,  the 
epithelial  cells  maybe  pushed  on  one  side,  so  as  to  Vessels  ex 

tCbutMS         r'r'K      ''''  behind  « 

tnem    but,  although  it  be  admitted  that  these  ceUs 

are  elastic,  and  capable  of  separation  from  one  another 
still,  I  believe  that  m  the  eye  of  a  native  the  vessels  of 
the  choroid  are  seldom  thus  brought  into  vfew!  unless 
the  cells  are  destroyed.  It  is  by  no  means  aluncom 
mon  thing  to  meet  with  instances  in  whicS  t  e  eS- 
thelium  has  been  thus  completely  broken  up.  patches 
Sna      ^''"^        ''^'''''^  '^'^       surfL^ofthe  ' 
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Absence  of  Epithelium. — These  pigment-cells  may 
be  destroyed  and  the  patient's  vision  remain  but  slightly 
impaired.  No  doubt  the  epithelium  is  placed  there  for 
some  important  purpose,  though  I  am  not  aware  of  what 
its  precise  functions  may  be ;  but  this  much  is  certain, 
that  the  pigmented  epithelium  must  absorb  a  number 
of  the  rays  of  light  which  enter  the  eye ;  and  in  a 
tropical  chmate,  where  the  glare  of  the  sun  is  excessive, 
they  would  perhaps  be  a  protection  to  the  retina. 

M.  Bravais  observes  that  correct  vision  can  only  exist 
with  clear  images  on  the  retina;  but  that  images 
formed  by  direct  rays  may  retain  their  clearness  even 
when  reflected,  if  every  reflected  ray  re-crosses  the 
retina  exactly  where  it  has  already  traversed  it.  This 
condition  is  fulfilled  wherever  the  reflecting  surface  is 
in  contact  with  the  sensitive  screen.    Every  ray  of 
light,  according  to  this  authority,  which  has  traversed 
one  of  the  cones  or  rods  of  the  columnar  layer  of  the 
retina  being  stopped  and  reflected  by  the  choroid  can 
only  return  by  again  permeating  the  same  sensitive 
structure,  thus  increasing  the  impression  without 
diminishing  the  clearness  of  the  image.    Thus  in  the 
normal  eye  the  hexagonal  cells  lying  behind  the  rods 
of  Jacob,  reflect  back  the  light  in  a  manner  which  may 
seem  to  render  it  useful.    The  confusion  of  vision  of 
old  people  in  whom  the  hexagonal  cells  are  often  de- 
stroyed, and  also  in  albinos,  may  thus  be  accounted  for.* 
The  want  of  such  a  protection,  and  the  consequent 
impairment  of  vision,  are  well  illustrated  in  the  case  of 
albinos.    I  have  met  with  several  of  these  unfortunate 
creatures,  the  ofi"spring  of  native  parents ;  they  have 
been  unable  to  bear  the  glare,  and  their  sight  has  been 
generally  defective.   In  these  cases,  no  doubt,  we  must 
take  into  consideration  the  fact,  that  not  only  the  epi- 
thelium of  the  elastic  lamina  is  void  of  colouring 
matter,  but  also  the  stroma  of  the  choroid for,  as  I 
said  before,  I  have  certainly  seen  instances  in  which 
the  hexagonal  cells  alone  have  been  almost  completely 
destroyed,  and  yet  the  patient's  vision  has  been  re- 
markably good. 

It  must  not  be  supposed  that  the  cases  just  referred 
to,  of  removal  or  distension  of  the  epithelium  of  the 
elastic  lamina  without  impairment  of  vision,  are  ot 

*  "  Dobell's  Eeport  on  Progress  of  Medicine  for  1870,"  p.  13. 
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common  occurrence;  they  are,  indeed,  quite  excep- 
tional; for  althougli  this  alteration  does  not  appear 
directly  to  affect  the  functions  of  the  retina,  yet  in  the 
majority  of  instances  it  is  the  result  of  some  pre-existing 
disease,  which  has  also  produced  defective  sight. 

CoLLOLD  Disease.— A  very  pecuHar  disease  of  this  Colloid 
membrane  has  been  described  as  colloid  degeneration  Disease. 
of  the  elastic  lamina.    The  tissue  becomes  thickened  in 
certain  spots,  small  wart-like  projections  forming  on 
its  inner  surface,  which  may  be  sufficiently  numerous 
to  render  the  elastic  lamina  rough  and  uneven,  and 
cause  absorption  of  the  hexagonal  epithelium.  These 
changes  are  rarely  met  with  except  in  very  old  people.  Confined  to 
a  lew  instances  only  having  been  recorded  in  which  old  people; 
younger  persons  have  suffered  from  the  disease;  and 
as  old  people  are  apt  to  suppose  the  dimness  of  vision 
which  they  experience  to  be  simply  the  result  of  ad- 
vancing years,  they  do  not  think  it  necessary  to  con- 
sult a  surgeon  on  the  subject,  more  especially  as  the 
affection  occasions  them  no  pain.  Colloid  degeneration, 
therefore  seldom  comes  under  our  notice  until  a  late  but  seldom 
period;  but  even  if  this  were  not  the  case,  it  would  be  '"en''^ 
out  ot  our  power  to  trace  with  the  ophthalmoscope  the 
changes  taking  place  in  the  elastic  lamina  in  its  early 
stages,  among  dark-skinned  races;  so  soon,  however, 
as  the  disease  has  advanced  a  little,  we  might  possibly 
recognise  the  uneven  condition  of  the  elastic  lamina 

in  the  last  stage  of  this  affection,  the  projections  on  Teminat., 
the  elastic  lamina  become  calcified,  and  ultimately 
earthy  matter  is  deposited  in  them,  so  that  thev '"""^ 
efferyesce  on  the  apphcation  of  a  strong  acid,  and  when 
cut,  the  edge  of  the  knife  grates  against  them  in  an 
unmistakeable  manner.    As  these  changes  advance, 
f  !i,  T^^  •  n  ^^y^^  becomes  opaque,  and  the  vessels 
ot  the  choroid  which,  in  the  early  stages  of  the  disease 
were  exposed  by  the  destruction  of  the  hexagonal  ceUs 
gradually  become  indistinct,  and  are  ultiSiately  en- 
tirely hidden  from  view.    Earthy  matter  is  deposited  and 
in  the  walls  of  the  vessels,  as  well  as  in  the  elastic  atrophyof 
lamma,  so  that  atrophy  of  the  choroid  ensues.  choroid. 


DISEASES  OP  THE  OPTIC  NERVE. 


Tlil^f''r.^"''*'f.l'°''  of  the  papilla  Vn^ors 

This  condition  of  the  vessels  of  the  papilla  is  often  well  So7^'- 
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marked  in  certain  affections  of  the  heart  (disease  of  the 
aortic  valves)  ;  it  also  arises  from  other  causes  which 
intei'fere  with  the  circulation,  as,  for  instance,  tumours 
situated  at  the  base  of  the  brain.  Under  these  circum- 
stances we  notice  a  marked  pulsation  of  the  central 
vein  of  the  retina,  which  is  generally  tortuous  and 
much  engorged,  and  the  papilla  presents  a  deep  venous 
tint.  Loug-continned  hypersemia  of  this  kind,  by  inter- 
fering with  the  nutrition  of  the  nervous  matter  of  the 
papilla,  may  lead  to  fatty  degeneration  and  atrophy,  as 
already  described  in  the  case  of  similar  affections  of  the 
retina.  The  hypersemia,  on  the  other  hand,  may  be  of  a 
transient  nature,  depending  on  sympathetic  irritation 
or  some  such  cause,  and  may  pass  away  without  in- 
flicting any  injury  on  the  nervous  tissue  of  the  optic 
disc. 

Probably  the  most  frequent  causes  of  venous  hyper- 
semia of  the  papilla  are  the  various  affections  of  the 
eye  which  induce  increased  intra-ocular  tension,  and 
thereby  abnormal  pressure  upon  the  veins  in  their  exit 
from  the  eye  ;  as,  for  instance,  glaucoma.  The  venous 
hypersemia  in  these  instances,  as  in  most  other  cases, 
being  due  to  mechanical  causes,  it  is  to  these  we  must 
turn  our  attention  with  a  view  to  their  correction  or 
removal ;  in  some  instances,  it  may  be,  by  controlling 
the  action  of  the  heart  by  appropriate  means,  and  in 
others  by  relieving  the  tension  of  the  eye  by  iridectomy, 
we  shall  effect  our  object. 

Hyperemia  of  the  Capillaotes  of  the  optic-  papilla.* 
The  state  of  these  vessels  is  often  an  index  of  the  con- 
dition of  the  cerebral  circulation  in  consequence  of 
their  intra-cranial  origin  (p.  10) ;  but  they  may  be 
only  slightly  congested,  or,  on  the  other  hand, 
white  atrophy  may  have  commenced,  without  our 
being  able  to  appreciate  these  changes,  in  consequence 
of  our  having  no  absolute  standard  of  health  with 
which  to  compare  the  appearances  presented,  and 
so  to  estimate  the  amount  of  disorder  which  is 
present  in  the  circulation  of  the  papilla  at  any  par- 
ticular period.  We  may,  however,  rest  assured  that, 
so  long  as  the  patient  complains  of  no  haziness  of 
vision,  or  other  defects  of  sight— in  fact,  as  long  as  his 
eyes  are  emmetropic,  any  supposed  changes  we  ob- 

*  "  4if,^^ot;r.Tin  rin  "NTpi-f  Ontimie."  car  X.  Galezowsld,  p.  54. 


CAPILLARY  HYPERiEMIA.  445 

serve  in  the  papilla  are  of  small  importance.  On 
the  other  hand,  if  defect  of  sight  is  complained  of,  and 
we  can  discoyer  no  fault  in  the  accommodation  of  the 
eye,  or  in  the  dioptric  media,  but  the  optic  papilla 
appears  to  be  congested,  or  paler  than  usual,  we  shaU 

stZe".  concomitant  circum-  Otherwise 

stanceb  ot  the  case,  and  the  alteration  in  the  state  of  ^^^'"'"e 
the  papilla  will  probably  give  ns  a  valuable  clue  as  to 
the  cause  of  the  imperfection  of  vision.    We  should 

otter''d?rP'''  '^'A^''  ^i*^         of  Z 

othei ;  differences  m  this  respect  may  materiallv  assist 
us  m  forming  a  diagnosis.  ^i^wiauy  assist 

8ymptoms.~In  cases  of  well-marked  hypei-Eemia  of 
the  capillaries  of  the  optic  papilla,  the  dis^^a lumes  a  d,w  r 

ttlTaV'^r' ^""^J''.  circWerence  is  ?o  Zl^o'sTclV 
clearly  defined  as  m  health,  the  vessels  of  the  retfna 

W  of f  /l^^  P^^P'^^^  ^^yoi^'i  its  centre,  the 

or  bSck  red"  nnfn  ^''^^     ^  ^^^f^™  ^'^arlet 

or  DiicJ£-red  colour.    In  some  instances  of  capiUarv 

hyperjBmia,  one  or  more  of  the  vessels  of  the  £lc  Zl 

way,  and  minute  spots  of  ecchymosis  are  then  obsefvJd  ^'-'^'^y""- 

over  the  surface  of  the  congested  papilla.  ""^ 

papilFa  T^""'^  typera^mia  of  the  Sense  of 

more  impaired;  the  patient  can  no  lon<,er  see  to  3 
congestion  is  absolute  and  long  contruned  and  ,™ 

fuMtionlrnl"!  f"?  'i"  ''yP«'-asmia  may  be 

aMi^on  SX-;esl^  SS.- 

be  overcome  by  attacking  the  remote  canlr^f 

oX'a»ei'„r'"  a,>  t:.;ian1l':;: 

Among  the  more  direct  but  temporary  causes  of 
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hyperasmia  of  the  papilla,  I  may  mention  alcohol  and 
quinine  ;*  both  of  these  substances,  if  used  in  excess, 
produce  a  very  marked  degree  of  hyperaemia  of  the 
papilla,  and  if  swallowed  in  too  large  and  too  frequent 
doses,  may  actually  induce  very  serious  changes  in  the 
nervous  substance  of  the  part.  Fortunately  these 
changes  take  place  slowly:  loss  of  sight,  and  the 
other  symptoms  above  described,  creep  on  gradually, 
and  warn  the  patient  and  the  surgeon  of  the  impending 
danger;  and  if  the  cause  of  the  hypersemia  is  then  re- 
moved, the  papilla  usually  regains  its  normal  functions 
and  the  sight  is  restored. 

In  these  and  similar  affections  in  which  the  entire 
circulation  of  the  brain  is  disturbed,  both  papillae  are 
involved;  in  fact  we  seldom  meet  with  unilateral 
hypereemia  of  the  papilla  unless  the  cause  of  the  con- 
gestion is  intra-ocular.  In  some  rare  cases  of  orbital 
tumours,  embolism  of  the  central  vessels  of  the  retina, 
and  the  like,  the  circulation  in  one  eye  only  may  be 
impaired;  but  these  are  exceptions  to  the  rule  that 
unilateral  affections  of  the  papilla  are  due  to  intra- 
ocular causes.  Such  causes  we  find  m  glaucoma,  mdo- 
choroiditis,  choroido-retinitis,  inflammation  ot  tbe 
retina,  and  so  on;  but  in  all  these  mstances  we  shaU 
have  other  indications  of  the  presence  or  pre-existence 
of  these  affections,  and  unequivocal  evidence  as  to  the 
cause  of  the  alterations  in  the  cnculation  ot  the 

^^T^S'  not  an  uncommon  thing  to  meet  with  people 
in  India,  suffering  from  headaches  induced  by  over- 
exposure to  the  sun;  the  papiUa  will  often  be  found 
intensely  congested  under  these  circumstances,  the 
capillaries  of  the  retina  being  somewhat  hyperemia 
also  The  glare  of  the  tropical  sun  appears  to  over- 
stimulate  the  retina,  and  it  becomes  congested  and 
swollen;  if  the  exciting  cause  continues  m _  opera- 
S  tbe  irritation  is  propagated  to  the  brain,  and 
headache  and  irritative  fever  ensue.  There  can  b 
little  doubt  as  to  the  necessity  ol  protectmg  ones 
head  from  the  rays  of  the  sun  but  it  -  f^--^^^^ 
portant  to  shade  the  eyes  from  its  glare,  l^iature 

f  „ri  Vitr  Tir  P  Franks  :  "  Army  Medical 

p.  417. 
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fo/t":  n?^'  to -have  made  a  provision  of 
t^^^eclinV'^^^^^^  --tter  con- 

cells  of  the  e&]^uJ        1  *^f."'iS'  choroid,  and 
light  which  entSs'theT;?''  "'^^^'^"^  '^'^'^ 

I  have  endeavoured^  to^?4c4e  S^ 
stances  which  ^ive  rise  to  +hT«  off      P^^^^P^l  circum- 
and  it  would  effiT^epeSn  of  \f/hP^P^"^' 
said,  were  I  to  atlm^f  Ird^cus"  t^^  ^^'^ 
appropriate  to  each  clafs  of  casl     P  *  '-^ 
arrive  at  a  definite  conclusion  as  t" 
disease,  we  must  then  dW  our  +    !  ''^T 
npon  general  principS  aTo  A^  •  mainly  to  be  ear- 

such  special  measu -es  as  )f      -"'^^  instances  ^^^^o^^on 

foregoing  pages,  ^"and  whitrthe'LS^^^^^  -^^  '^^^es. 
stances  of  the  case  mav  +  Paiticular  circum- 

these  I  cannot  but  ho^^Thnf  « 

the  electro-magnetic  Current  r^T  T^^^^^^c  use  of 
valuable  method  of  coXSo-^^^  jet  prove  to  be  a  * 
in  this  situation     "^^''^^^^g  ^^he  capillary  circulation 

Apoplexy  op  the  OpTTr  Pa 
nnless  the  retina  is  also  iW^W  !f  ^^^^^"^        ^^^^  • 
these  cases  the  oiiffTn  of  JhpTff  ^'*^'-^?'^      many  of  ^^,,7^ 
else  in  the  heai-t     w    i     afiection  is  in  the  brain  or 

retina  ^1^3^  Ir  n  ^riLf  fo^^^^^^^^^F^^^^ 
entailing  changes  in  the  conIt™nts  ortLtl  ^T^'' 
tor  instance  in  Brio-ht'«  r),-c,o„  ™®  blood— as 

nialaria ;  but  in   K  ca  ef  L'n^lT      ^^^^t.  of  m  Bri^ht's 
m  the  retina  are  pecuW  ^j^^, Penological  changes 
described  (p.  411  '  ^e  sfaU  obs^Trf  -lrea\  e'S 

patches  of  fatty  deffenerat  L  -  T^  characteristic 
tion  to  the  hJmorfSSc  potf  f  ^<idi- 
which  the  following  i?ln  fnl;  ^"".J"^^^^  cases,  of 
cult  to  assign  ^^cZsTfZ  T^'  '\  ^"st  diffi. 
blood:—       °  extravasation  of 

1866)-tS?^x°''''   ^.^''^   twenty-five    (Ko  ^ 

to  wiihin^tt  sre  vx^,       .0^  ^- 

Kiorning,  she  felt  heavinesT ^f  tl!;       ^'^"^  the 

pain  in  the  temple  and  fSead  w^  if  ^""^  «%i^t 
^P  to  the  present  timerier  ^ilt  T.^^^'^^^d 
mencemeut  of  this  attack  has  bpS  '   '^"^  «om- 

'       "^^en  growing  dim.  She 
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Then 
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rhage. 


Position  of 
clot. 


has  never  had  syphilis ;  her  general  health  is  good, 
and  the  menstrual  functions  regular. 

At  present  the  patient  can  only  distinguish  light 
from  darkness ;  the  tension  and  external  appearance 
of  the  eyes  are  healthy ;  she  has  no  disease  of  the 
heart.  With  the  ophthalmoscope  both  eyes  present 
much  the  same  appearance  :  the  arteries  of  the  retina 
are  contracted,  its  veins  much  distended,  and  the 
optic  papilla  almost  comj)letely  covered  with  clots  of 
blood. 

Five  days  after  admission  the  blood  was  gradually 
becoming  absorbed,  and  in  fifteen  days  no  evidence  of 
it  existed.  With  the  absor]5tion  of  the  clots  the 
patient's  sight  returned,  and  she  left  the  hospital 
within  three  weeks;  she  could  then  count  No.  II.  dots 
at  ordinary  distance. 

In  the  majority  of  instances  of  apoplexy  of  the 
papUla,  as  already  stated,  we  shall  have  evidence  of 
disease  either  of  the  kidneys,  liver,  or  some  of  the 
secreting  organs,  affecting  the  composition  of  the 
blood ;  or  else  of  organic  disease  of  the  heart  or  brain. 
In  the  case  of  heart  affections  the  stethoscope  will  be 
our  guide ;  and  in  diseases  of  the  brain,  in  addition  to 
the  general  derangement  of  the  system  accompanying 
lesions  of  this  organ,  we  shall  commonly  find  that  the 
haemorrhage  has  occurred  suddenly,  and  in  both  eyes, 
and  that  the  effused  blood  is  confined  to  the  optic 
disc  or  its  immediate  neighbourhood.  Successive 
ruptures  of  the  vessels  are  likely  to  _  occur  in  these 
cases,  from  the  persistent  and  increasing  obstruction 
to  the  circulation  of  blood  through  the  retinal  vessels. 

In  extensive  haemorrhage  from  the  vessels  of  the 
retina,  our  diagnosis  may  be  embarrassed  by  the 
effused  blood  having  found  its  way  into  the  vitreous 
and  so-  preventing  us  from  observing  the  changes 
going  on  in  the  fundus  of  the  eye.  In  such  instances 
we  shall  have  too  much  reason  to  expect  that  detach- 
ment of  the  retina,  to  a  greater  or  less  extent,  has 
also  taken  place.  In  less  severe  haemorrhage  our 
opinion  of  the  case  will  be  much  influenced  by  the 
position  of  the  effused  blood:  if  at  or  near  the 
macula  lutea,  the  sight  will  in  all  iDrobability  be  con- 
siderably affected,  whereas  heemorrhage  confined  to 
the  optic  papilla  may  occur,  and  the  blood  become 
absorbed,  without  being  followed  by  any  bad  effects. 
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In  forming  a  prognosis  we  must  carefully  consider  all 
t^l    -f^^^'  ""K^^'  concomitant  symp 

tnnty-six  hours  his  vision  becomes  dim  and  in  «  1  ^'^ht. 

If  s  UaWr  ^n*^^^^^-'^^^^^ 

the  naW  ^^ft  ^''"''^^^^^  Pe™d,  and  subsequently 
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proportion 
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Oplitloalmoscopia  Appea/rance. — On  examining  the 
eye  with  the  ophthalmoscope  during  the  early  stages  of 
neuritis,  the  optic  papilla  appears  to  be  larger  than  in 
health,  and  in  place  of  being  concave,  is  distinctly 
convex,  being  swollen  and  oedematous  from  the 
efiusion  of  serum  that  has  taken  place.  In  addition 
to  this  enlarged  and  convex  state  of  the  papilla,  the  disc 
can  no  longer  be  clearly  defined ;  the  infiltration  throws 
a  veil  over  it,  particularly  at  its  circumference,  which 
presents  a  woolly  appearance.  This  hazy  state  extends 
only  a  short  distance  beyond  the  margin  of  the  papilla 
{vide  Fig.  1,  Plate  VI.).  The  retinal  vessels  may  be 
traced  from  their  periphery  towards  the  inflamed 
papilla,  but  on  reaching  the  swollen  disc  they  are  lost 
in  its  substance,  and  cannot  therefore  be  followed  up  to 
their  exit  from  the  eye.  The  retinal  veins  are  engorged 
and  the  arteries  contracted,  and  often  hardly  recognis- 
able ;  these  changes  being  due  to  the  pressure  exerted 
on  the  vessels  by  the  swollen  condition  of  the  optic 
nerve,  through  which  they  have  to  pass  in  entering 
and  leaving  the  eye. 

In  some  instances  of  optic  neuritis,  depending  on  a 
tumour  compressing  the  vessels  at  the  base  of  the 
brain,  the  smaller  vessels  of  the  papilla  become  so 
deeply  engorged,  that  they  can  be  distinctly  seen  in 
the  substance  of  the  woolly -like  papilla,  radiating  from 
the  centre  towards  the  circumference  of  the  disc.  I 
have  seen  this  appearance  well  marked  in  cases  of 
insolation. 

Extravasation  of  blood  from  the  distended  vessels  of 
the  papilla  is  by  no  means  an  uncommon  complication 
of  optic  neuritis. 

The  above  are  the  symptoms  generally  present  in 
cases  of  optic  neuritis ;  but  it  must  be  distinctly  under- 
stood that  the  impairment  of  vision  does  not  always 
correspond  with  the  apparent  alterations  noticed  in  the 
disc,  and  on  the  other  hand  the  sight  may  remain 
good,  although  with  the  ophthalmoscope  well  marked 
symptoms  of  ojDtic  neuritis  are  present.  Cases  of  this 
latter  kind,  as  Dr.  Hughlings  Jackson  has  remarked, 
seldom  come  under  the  care  of  the  surgeon,  but  rather 
of  the  physician,  in  his  treatment  of  cerebral  affections. 

We  occasionally  meet  with  cases  of  optic  neuritis 
following  constitutional  diseases,  especially  malarious 
fevers,  in  which,  with  gradual  cloudiness  of  the  field  of 
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vision  lasting  for  a  few  days,  followed  by  total  loss  of  Vai-ietics 
siglit,  the  optic  disc  is  apparently  only  slightly  affected  ■  optlc 
It  IS  hazy  from  oedema,  but  the  cloud  seems  a  very  fine 
one.  in  these  cases  the  pupil  is  widely  dilated,  probably 
tvom  irritation  of  the  fibres  of  the  sympathetic,  and  in 
several  cases  that  have  come  under  my  observation 
the  patient  has  evidently  been  under  the  influence 
ot  malarial  poison,  the  neuritis  clearing  away  Hke 
smoke   before   the  wind  under   the   influence  of 


quinine.* 


fi-n!f      +if  ^  special  atten-  Plumbic 

tion  to  the  fact  that  patients  labouring  under  the 
influence  of  lead  poisoning,  occasionally  suffer  from 
optic  neuritis.  He  remarks  that,  "Amongst  the  pec  S 
ophthalmoscopic  features  of  plumbic  neuritis  we  mav 

sent,  (6  the  absence  of  colour  in  the  lymT)h:  (c)  the 

(dnlTi"?  ™able)  of  extravasation  of  Wood  and 
(oi)  the  early  and  great  diminution  in  size  of  the  arteiia 
and  vena  centralis.  The  choroid  does  not  appear  to 
neuSt      ''M  implicated."    These  cases  o'^pfumb  c 

bSl7  ^'""""^     ''^^  --piete 

In  another  class  of  cases  the  on+iV  n on, 
mences  with  hyperemia  of        1^^/ S'" 

brmg  abont  serous  efFuaion  and  oU  neurit. ''f.^S 

+  n«7  Gazette,  1870. 

T  Ophthalmic  Hospital  Reports,  vol  vii  p 

gg2 
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Dr.Schmidt's  experiments  made  by  Dr.  Schmidt,  of  Berlin,  it  ap- 
expenuients.  pears  that  fluid  can  be  injected  from  the  arachnoid 
cavity  between  the  inner  and  outer  sheath  of  the  optic 
nerve,  and  so  to  the  lamina  cribrosa,  so  that  a  direct 
communication  exists,  according  to  this  author,  be- 
tween the  arachnoidal  cavity  and  the  network  of  the 
lamina  cribrosa  by  which  pressure  of  fluid  may  be  con- 
veyed, and  in  consequence  the  head  of  the  nerve  suffer 
strangulation,  while  the  rest  of  the  nerve  trunk  may  be 
unaffected.  An  affection  of  the  papilla  of  the  nature 
above  described  may  in  fact  be  produced  by  "  coarse" 
disease  of  almost  any  part  of  the  cerebrum  or  cerebel- 
lum ;  it  has  been  observed  in  meningitis  and  arachnitis, 
also  complicating  various  forms  of  malarious  fever, 
lead  poisoning,  syphilis,  and  in  cases  of  insolation,  and 
over-exposure  to  the  glare  of  a  tropical  sun.  Lastly, 
it  not  unfrequently  occurs  in  cases  of  retinitis  and 
choroido-retinitis. 

Prognosis. — The  prognosis  in  cases  of  inflammation 
of  the  optic  nerve  is  on  the  whole  unsatisfactory,  espe- 
cially if  we  have  reason  to  suppose  that  the  disease  is 
complicated  with  some  affection  of  the  brain.  Galezow- 
ski  states  that  as  many  as  twenty  cases  in  one  hun- 
dred recover,  but  my  experience  leads  me  to  form  a  less 
favourable  idea  of  the  results  of  the  disease  than  this, 
unless  among  the  class  of  cases  depending  on  mala- 
rious and  syphilitic  poisoning;  in  the  former,  we  see 
many  patients  suffering  from  extensive  optic  neuritis, 
who  nevertheless  perfectly  recover  their  sight.  Ex- 
cluding instances  of  this  description,  and  those  traceable 
to  syphilis,  my  experience  leads  me  to  form  an  unfa- 
vourable prognosis,  for  the  majority  of  instances  of  optic 
neuritis  terminate  in  atrophy  of  the  papilla  (consecu- 
tive atrophy) :  the  wooUy  appearance  of  the  disc  gra- 
dually clears  away,  but  it  is  left  with  a  jagged  irregular 
circumference,  generally  with  patches  of  black  pig- 
ment adhering  to  it  (Fig.  2,  Plate  VI.) ;  and  the  papilla 
itself  becomes  white  and  flat,  though  it  seldom  has  the 
pearly  whiteness  of  primary  or  progressive  atrophy. 
The  central  arteries  and  veins  of  the  retina  are  much 
contracted,  and  in  many  cases  dwindle  away  to  fine 
streaks,  extending  only  a  short  distance  beyond  the 
circumference  of  the  disc.  After  death,  the  pa- 
pilla and  optic  nerve  have  been  found  extensively 
degenerated,  and,  in  some  cases,  in  a  fluid  or  pulpy 


Often  ter- 
minates in 
atrophy. 
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state ;  this  condition  seldom    passes  beyond  the 
cniasma.* 

_  Treatment.— The  treatment  of  optic  neuritis,  if  aris-  Treatment. 
mg  from  syphilis,  resolves  itself  into  the  ordinary  specific 
and  general  treatment  of  that  disease ;  the  mercurial 
vapour  bath,  cod-Kver  oil,  iodide  of  iron,  and  so  on. 
In  certain  cases  depending  on  malarious  influences, 
quinme  m  moderate  doses,  or  arsenic  and  iron  with 
strychnme,  wiU  be  required.    Eest  and  counter-irri- 
tation are  always  useful  in  cases  of  neuritis.    I  fear 
however,  that  in  many  instances  that  come  under  our 
care  we  shaU  fail  to  stop  the  progress  of  the  disease, 
and  that  in  spite  of  aU  our  efforts  atrophy  of  the  pa- 
pilla will  result.  ^ 

fr^^fr'TTw^'^^^'^T^^.^^'^^^y  affords  a  good  illus- Case. 
tration  of  that  variety  of  the  disease  to  which  I  have 
reterred,  as  occurring  in  the  subjects  of  malarious  poi- 
sonmg : — 

Thako,  aged  thirteen,  a  resident  of  Chandernagore, 
was  admitted  into  the  Calcutta  Ophthalmic  Hospita 
January  24th,  1868     On  I^ovember  3rd,  1867,  she  feS 

Z  .  ll?  ^'^^  ^  accident 

was  toHowed  by  no  injurious  consequences.  Some  five 
or  SIX  days  afterwards  she  was  attacked  with  q  uotidian  tt-  . 
intermittent  fever,  to  which  she  had  been  su^^ect  f^? 
some  years  past,  as  well  as  to  enlargement  of  the 
spleen.  The  ague  continued  for  a  weekfand  then  dis! 
appeared  under  the  influence  of  sach  s  mple  remedSs 
as  she  had  been  accustomed  to  employ  under  sTmS 
circumstances  Immediately  after  the  fever  lefrher 
numbness  and  mability  to  move  the  right  arm  and 

affected  m  the  same  way,  so  that  she  entirely  lolt  Ihe 

use  of  the  ower  extremities,  without  the  existence  of  p    ,  ■  . 

tilaSSralf      abnormal  sensations  tnt:Zfjofsif^^t 

to  maik  the  advent  or  progress  of  the  disease  Aq+bp 

paralysis  mcreased  she  experienced  advancin^^dim 

ness  of  vision.   The  patient  has  never  suffS  w 

either  hysterical  or  other  fits.    There  is  no  evSence  S 

^v'phihr^st'^  ^^'"''"^  f'''^  ^y  oracqnfred 
¥^  '^^^'^^  been  salivated.  ^ 
At  the  time  of  her  admission  into  Hospital  on  Tn 
^^"^^  24th^^hehad^omple^^ 

*  "  Augenheilkunde,"  von  K.  Stellwag  von  Carion,  p.  263. 
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over  the  lower  extremities  and  the  right  arm.  The 
sensation  in  these  hmbs,  though  blunted,  was  not  de- 
stroyed ;  marked  reflex  action  existed  in  the  legs ;  the 
muscles  of  the  affected  limbs  were  flaccid,  and  hung 
down  precisely  as  though  they  had  belonged  to  a  dead 
body.  The  patient  possessed  feeble  though  decided 
voluntary  power  over  the  left  arm.  Her  pupils  were 
dilated  and  insensible  to  light,  and  she  was  almost 
comjjletely  blind,  being  only  able  to  recognise  the  ex- 
istence of  a  bright  light  held  before  her  face  in  a  dark 
room. 

On  examining  the  eyes  with  the  ophthalmoscope  we 
found  the  optic  papilla  swollen  and  hazy  (woolly)  ;  evi- 
dently a  considerable  amount  of  serous  effusion  had 
taken  place  into  its  nervous  structure,  and  also  into 
that  of  the  retina  immediately  sun'ounding  the  papilla ; 
but  with  the  exception  of  this  oedematous  state  of  the 
parts,  the  fundus  of  each  eye  was  perfectly  healthy. 
There  was  an  entire  absence  of  all  other  symptoms  of 
optic  neuritis  or  inflammation  of  the  retina.  Her 
voice  and  mental  faculties  were  unimpaired.  There 
was  no  paralysis  of  the  muscles  of  the  face,  of  respira- 
tion, or,  in  fact,  of  any  part  of  the  body,  with  the  ex- 
ception of  those  above  indicated,  nor  was  there  evi- 
dence of  disease  of  the  heart  or  kidneys ;  the  spleen 
was  enlarged;  the  catamenia  had  appeared,  and,  though 
scanty,  were  regular. 

The  patient  was  ordered  a  generous  dietary,  and  a 
mixture  containing  strychnine,  arsenic,  and  iodide  of 
potassium.  She  continued  this  treatment  throughout 
her  stay  in  Hospital. 

A  week  after  admission  some  improvement  had 
taken  place  in  her  condition,  and,  without  going  into 
details,  it  may  be  mentioned  that  she  gradually  re- 
gained the  use  of  her  limbs,  her  eyesight  was  restored, 
and  she  left  the  Hospital  absolutely  cured.  Withia 
five  weeks  of  her  admission  she  was  able  to  run  about 
the  ward,  and  count  No.  1  dots  at  ordinary  distances  ; 
the  haziness  of  the  optic  papilla  had  entirely  cleared 
away  and  the  fundus  of  the  eye  was  perfectly  liealthy. 

Bemarhs. — This  is  an  example  of  a  class  of  cases  by 
no  means  of  uncommon  occurrence  among  the  natives 
of  this  country,  and  depending  apparently  upon  mias- 
matic influences  effecting  alterations  ia  the  blood,  and 
thereby  introducing  local  hypersemia  and  serous  cffu- 
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sion  into  various  organs.    I  repeatedly  meet  with  cases  Pathology, 
of  impaired  vision  arising  from  this  cause,  the  hyper- 
emia being  confined  to  the  retina ;  its  nervous  struc- 
ture becomes  hazy  and  infiltrated  with  serum,  and  in 
some  instances  is  detached  from  the  choroid.  It  would 
have  been  difficult  to  form  a  correct  diagnosis  in  this 
case  unless  by  the  aid  of  the  ophthalmoscope.  The 
complete  paralysis  of  the  lower  extremities  and  of  the 
right  arm,  the  left  being  unafi"ected,  pointed  to  the 
existence  of  that  rather  anomalous  group  of  symptoms 
described  by  Dr.  Todd  as  hysterical  paralysis,  but  the 
state  of  the  eyes  cleared  up  any  doubt  on  this  point, 
ifie  symptoms  presented  by  our  patient  at  the  time  of 
iier  admission  into  Hospital  pointed  to  serous  efiusion  Serous  effu- 
mto  tne  optic  thalami  and  corpora  striata  similar  to  sion  in  the 
that  noticed  in  the  optic  papHla.  the  pressure  thus  opttpapllla 
caused  on  these  important  nervous  centres  interfering 
with  the  volition  of  the  patient  over  the  affected  limbs. 
iJie  refiex  action  was  only  slightly  impaired,  and  the 
patient  had  complete  control  over  the  bladder;  the 
functions  of  respiration  and  deglutition  were  perfect,  so 
that,  as  far  as  the  trunk  was  concerned,  she  simply 
suffered  from  mability  to  move  some  of  her  limbs,  the 
centres  of  volition,  but  not  the  will,  evidently  being  af- 
fected.    The  patient,  however,  was  absolutely  blind  • 
the  pupils  were  widely  dilated,  the  functions  of  the  retina 
being  destroyed  for  the  time  bein^.    The  oi)h+balmn  ti,„  , 
scope  showed  the  cause  of  the  loss  of  vision  by  re  vealms"  nioscope  an 
to  us  the  existence  of  extensive  serous  effusion  into  f-^  *°  • 
the  optic  papilla  and  nervous  matter  of  the  retina  ™" 
mmediately  surrounding  it,  but  there  was  no  evidence 
whatever  of  hyperaction  in  the  part;  the  circulation 
through  the  central  artery  and  vein  of  the  retina  was 
unaffected ;  there  was  no  haemorrhage  or  indication  of 
optic  neuritis  ;  so  that  one  was  able  to  form  a  favour! 
able  prognosis,  not  only  as  regards  the  recovery  of 
vision,  but  also  of  the  paralysis-the  condition  of^he 
optic  papilla,  and  the  history  of  the  case  WW  L  ?! 
conclude  that  the  loss  of  volLtarfpoTer  ovS^fHTa^ 

wh  ch  SceTthe  T'"'         ^^^^1^^-  ''  that 

wnicn  induced  the  loss  of  power  in  the  retina  and 

hence  to  arrive  at  the  conclusion  above  indicated  as  to 

the  seat  of  the  effusion  in  the  brain.  Trcorrectness 
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Atkophy  op  the  Optic  Papilla.— Cases  of  atrophy 
of  the  papilla  may,  for  the  sake  of  description,  be  con- 
veniently divided  into  two  classes— First,  those  in 
which  the  degeneration  follows  some  inflammatory  or 
other  disease  of  the  eye  or  optic  nerve,  and  which  may 
be  called  Consecutive  Atrophy ;  and  secondly,  those  in 
which  the  disease  appears  to  be  a  primary  affection— 
a  degeneration  beginning  from  within,  not  preceded  by 
any  active  stage,  and  which  may  therefore  be  distin- 
guished as  Primary  or  Progressive  Atrophy ;  in  prac- 
tice we  shall  meet  with  these  forms  of  atrophy,  often 
running  one  into  the  other. 

1.  Consecutive  Atrophy. — This  may  follow  various 
affections  of  the  eye,  optic  nerve,  or  brain ;  most  of 
these  we  have  already  considered. 

In  the  course  of  my  remarks  on  optic  neuritis,  I 
observed  that  atrophy  of  the  papilla  is  a  result  of 
inflammation  of  the  nerve,  and  that  under  these 
circumstances  the  circumference  of  the  papilla  becomes 
irregular,  and  is  often  marked  with  patches  of  black 
pigment ;  that  the  disc  itself  assumes  a  white  colour, 
and  that  the  central  artery  and  vein  of  the  retina  are 
usually  very  contracted  in  size. 

Atrophy  of  the  papilla  resulting  from  pigmentary 
degeneration  of  the  retina,  or  from  affections  of  the 
retina  due  to  blood  poisoning,  presents  much  the  same 
appearances  as  in  optic  neuritis. 

Lastly,  the  atrophy  which  is  noticed  in  cases  of  glau- 
coma, and  posterior  staphyloma,  is  generally  marked 
by  the  cupped  appearance  of  the  disc,  and  an  engorged 
state  of  the  central  vein  of  the  retina. 

2.  Primary  or  Progressive  Atrophy. — But  there  is 
another  form  of  atrophy  of  the  papilla  which  we  fre- 
quently meet  with,  and  which  is  too  often  characteristic 
of  affections  of  the  brain,  or  optic  tracts — "Progressive 
atrophy  of  the  papilla,"*  as  it  has  been  called.  This 
form  of  atrophy  may  come  on  without  head  symptoms, 
but  gradual  loss  of  sight  (amaurosis)  occurs  without 
any  apparent  cause.  The  patient  suffers  from  no  pain, 
but  generally  from  flashes  of  light  and  sparks  of  fire 
before  his  eyes  ;  the  pupil  is  usually  contracted  and 
immovable,  but  in  other  respects  the  eye  looks  healthy. 


*  "  Alterations  du  Nerf  Optique,"  par  X.  Galezowski,  p.  84. 
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Colour-blindness  is  usuaUy  a  well-marked  symptom 
m  these  cases.  Little  by  little  the  sight  fades  away,  Gradual 
until  vision  is  completely  lost,  and  the  unfortunate 
patient  thus  acquires  the  vacant  gaze  and  wandering 
expression  so  characteristic  of  total  blindness. 

Un  examining  the  eye,  or  rather  eyes,  with  the 
opjithalmoscope— for  both  eyes  are  usuaUy  affected—  Both  eyes 
we  shall  discover  that  the  optic  disc  is  of  a  pearly  white, 

^lo"'*' ^'tI''^'        circumference  well  defined  and  Disc  flat, 
regular,  and  the  central  artery  and  vein  of  the  retina  "^o^udand 
ot  their  normal  size  and  appearance  (Fig.  3,  PI  YI ) 
?f optic  papilla  that  is 
^nectea,  and  not  the  vessels  of  the  retina ;  the  fundus  Vessels 
01  the  eye,  m  fact  with  the  exception  of  the  alterations 
above  noticedin  the  optic  disc,  maybe  perfectly  normal. 

bauses.~lt  has  been  already  observed  that  nrn  n 
gressive  atrophy  of  the  papma^curs  plctaUrSi'  ' 
connexion  with  affections  of  the  nervous  centres  and 

SffSeit  changS 'r^id'^^  n^rur^ 

wjT.  S  +vf         '  ^hemispheres,  and  also  of  othe^-t'^. 
£«1  .   ^  ^  ''ir''^'  'y^*'^'  cerebellum  and 

h«  VP  !l?  1.  '  ^'7'^^  ^«  tumours  at  the  base  of  the  skull, 
have  all  been  demonstrated  to  give  rise  to  progressive 

m  these  cases  for  symptoms  of  cerebral  disease  or 
other  grave  nervous  lesion.  The  causes  of  progressive 
atrophy  of  the  papilla,  with  the  exception  TSis  Zl 
of  Its  association  with  disease  affectiL  large  Bortion. 
of  the  nervous  centre,  are  as  yet  ill  deSed^  anH 
would  be  out  of  place  to  attempt  to  g  ve  more  than  a 
pacing  glance  at  the  subject.  ^  ^  ^ 

T.^ifli?^^^^^''-'^'^^  ^^'^^  progressive  atrophy  of  the 

papilla,  ending  m  amaurosis,  is  most  common  amon^  ivr. 
men,  as  many  as  70  loer  cpnt  nf+ha^^  among  More  com- 

maS^ScoTn^  ^T^i  free  usVth'y 

make  ot  alcohol  and  tobacco.  To  mental  labour  and  ai  ^  , 
alcohol  I  am  quite  prepared  to  assign  a  place  as  causes  ' 

atroniiv  nf  ff  ""T-^'  ^^^^^  progressive 

atrophy  of  the  papilla  ;*  m  combination  with  alcohol! 
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venereal  excess,  and  free  indulgence  in  other  bad 
habits,  it  may  lead  to  blindness;  nevertheless,  sur- 
geons of  great  repute  hold  a  different  opinion  on  this 
subject,  and  consider  that  excessive  smoking  directly 
induces  atrophy  of  the  optic  papilla.* 

M.  Galezowski  further  remarks,  that  the  majority 
of  instances  of  progressive  atrophy  of  the  disc  are 
caused  by  atheromatous  disease  of  the  vessels  of  the 
base  of  the  brain,  and  of  the  nerve  itself.  He  observes, 
if  the  patient  lose  his  sight  from  progressive  atrophy, 
and  we  can  trace  the  disease  to  no  other  cause,  we  may 
generally  attribute  it  to  atheromatous  degeneration  of 
the  walls  of  the  vessels. 

Prognosis  is  generally  unfavourable,  but  we  must 
not  give  up  all  cases  as  hopelessly  bad,  for  instances 
are  recorded  in  which,  although  symptoms  of  advanced 
atrophy  were  present,  the  patient  has  regained  a  fair 
amount  of  sight.  We  may  have  considerable  difficulty 
in  determining  the  nature  of  the  disease  in  its  early 
stages,  as  the  disc  gradually  becomes  atrophied,  and 
until  it  is  decidedly  whiter  than  in  health,  we  shall 
hardly  be  able  to  assure  ourselves  that  the  loss  of 
colour,  noticeable  in  the  eai-ly  stages  of  the  affection, 
is  not  the  result  of  a  temporary  cause  ;  but  our  diag- 
nosis will  be  aided  by  the  patient  complaining  of 
gradual  loss  of  sight,  which  is  not  improved  by  either 
convex  or  concave  glasses,  and  by  the  absence  of  any 
other  symptoms  or  appearances  accounting  for  the 
impairment  of  vision.  If  in  addition  flashes  of  light 
are  noticed  before  the  eyes,  and  we  can  detect  a  gradual 
whitening  of  the  papilla,  we  must  necessarily  be  very- 
anxious  as  to  the  result  of  the  case — in  fact,  in  spite 
of  all  we  can  do,  the  patient  will  probably  become 
amaurotic. 

Treatment. — This  will  of  course  vary  with  the  nature 
of  the  case ;  but  as  progressive  atrophy  of  the  papilla  is 
generally  associated  with  disease  of  the  nei-vous  centre, 
our  remedial  measures  must  be  mainly  directed  to  that 
important  part.  Unfortunately  the  treatment  of  cere- 
bral diseases  is  at  present  unsatisfactory  in  the  ex- 
treme ;  it  would  seem,  however,  that  we  may  hope  to 


•  Garter's.  Translation  of  Zander  "  On  the  Ophthalmoscope," 
p.  131. 
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iiifliience  some  obscure  affections  of  the  brain  by  the 
electro-magnetic  current,  and   we  may  reasonably 
expect  that  more  extended  researches  will  throw  fresh 
ligtit  on  this  subject  as  time  rolls  on.     In  the  mean- 
time we  should  endeavour  to  counteract  or  remove  the  Must  be 
more  remote  causes  of  these  affections  :  thus  if  our  '3i''e«ted  to 
patient  is  the  subject  of  a  gouty  or  rheumatic  diathesis,  cause's' 
we  may  look  to  these  conditions  as  connected  with  the 
changes  going  on  m  the  brain.    SyphiUs,  again,  and 
malarious  influences,  no  doubt  of  ten  play  ak  important 

should  Xf""^^^^'"^'  centre  and 

should  always  enter  into  our  consideration  in  the 

treatment  of  this  class  of  cases.  By  carefully  investi- 
gating all  these  points  in  the  history  of  the  disease 
^'f^fu^'  '^^  something  to  stay  its  progress 

and  although  our  task  may  be  almost  a  hopeless  one' 

sa^er; 

of  1f ™l  Z  if^^^f     or  partial  and  total  loss  ahb... 

subie?t  beforp  1?.    °''^{  ^  ^"^^  on^hk  op"f7;. 

subject,  betoie  leaving  the  consideration  of  the  diseases  ^^^osis. 

C^i™.?  fi""'  '^'-^  but  I  W  the 

loiegomg  part  oi  this  work  has  rendered  the  use  of 

weTee&X^^^^^^^^^  r... 

loss  'oflS??  ^  ^^i^^te  cause  for  the  impairment  ol 
loss  of  vision  from  which  our  patients  may  be  suffer- 

Dr.  Bader  classifies  the  causes  of  amblvoma  anrl 
amaurosis  under  the  following  divisions  ?-   ^     ^"'^  011^^°'^ 
i_  Ocular  (retinal  choroidal,  or  in  the  optic  nerve), 
ii.  -hiXtra-ocular  (orbital).  ' 
ill.  Cerebral  or  spinal. 

As  an  instance  of  the  second  class,  I  mav  refer  tn  iha  nrwf»7 
remarks  made  upon  inflammation  ohh"  eVular  ttsue 

*  Gw/s  Hospital  Reports,  vol.  xii.  p,  578. 
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of  the  orbit  inducing  atrophy  of  the  optic  nerve. 
Another  instance  of  the  kind  is  amaurosis  following 
wounds  and  injuries  of  the  supra-orbital  nerve.  Ex- 
ophthalmos and  its  causes  all  come  under  this  heading, 
as  being  either  directly  or  indirectly  the  cause  of  amau- 
rosis. Lastly,  absolute  or  total  blindness  may  be  in- 
duced by  intra-cranial  tumours  pressing  on  the  optic 
tracts  and  vessels  of  the  optic  nerve,  or  from  apoplexy, 
softening,  or  tubercular  disease  of  the  brain  or  its 
membranes,  as  well  as  by  injuries  involving  the  base 
of  the  brain. 

Amaurosis,  or  amblyopia,  may  occur,  among  other 
symptoms,  in  albuminuria,  syphilis,  diabetes,  and  em- 
bolism, and  "  during  irregular  menstruation,  preg- 
nancy, parturition,  or  lactation."  la  the  latter  group 
of  cases  the  affection  is  usually  functional,  and  dis- 
appears after  its  exciting  cause  has  been  removed. 
After  prolonged  lactation,  for  instance,  dimness  of 
vision  is  often  induced  by  ansemia  of  the  retina,  and 
can  only  be  cured  by  giving  up  nursing  and  resorting 
to  a  tonic  plan  of  treatment. 

Without,  ho  wever,  entering  at  length  into  subjects 
already  treated  of  in  previous  sections  of  this  work,  it 
seems  desirable  to  make  a  few  further  remarks  on 
partial  loss  of  sight  (amblyopia),  and  complete  loss  of 
sight  (amaurosis). 

In  attempting  to  appreciate  the  circumstances  of 
the  class  of  cases  under  consideration,  we  cannot  place 
too  much  stress  upon  the  importance  of  carefully 
ascertaining  the  condition  of  the  field  of  vision ;  its 
periphery  may  be  comparatively  perfect,  while  the 
central  portion  of  the  visual  field  is  incapable  of 
appreciating  the  stimulus  of  light,  or  vice  versa.  In 
either  case,  the  retina  and  optic  disc  may  appear,  when 
examined  by  means  of  the  ophthalmoscope,  to  be 
healthy,  the  impairment  of  vision  being  the  main  and 
prominent  feature  in  the  case.  "We  should  note  with 
reference  to  the  conditions  of  the  visual  field  if  this 
fault  be  simply  an  interruption  only,  as  in  scotoma; 
or  if  the  impairment  of  vision  extends  from  the  peri- 
phery towards  the  axis  of  vision.  Scotoma  is  far 
more  likely  to  attract  the  patient's  attention  than  the 
more  insidious  and  dangerously  progressive  loss  of 
sight,  not  unfrequently  the  precursor  of  amaurosis, 
due  to  loss  of  the  sensitive  power  of  the  retina. 
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and  advancing  from  without  towards  the  axis  of  vision 
As  a  general  rule,  amblyopic  contractions  of  the  field 

sometimes  on  the  nasal  side,  but  never  above  or  below     outer  fide 
tne  axis  of  vision;  the  contraction  of  the  field  ad- 
vances  from  without  inwards,  so  that  ultimately  the 
visual  field  IS  sht-shaped,  the  whole  of  its  outer  and 
irSn?'  bemg  dark,  that  is,  incapable  of  visual  ^- 
pressions.    Hemiopic  contractions  of  the  visual  field 
spmetmies  affect  one  half  of  each  retina  oSy  either 
simultaneously  or  within  a  short  time  of  ea^h  other 
mdicatmg  disease  of  one  root  of  the  optic  nerve  W 
m  cases  of  this  kind  the  lines  of  the  v^sS  S  a^e 
sharply  defined  m  either  eye,  that  they  lead  us  at 
once  to  a  probably  accurate  diagnosis  of  the  native  of 
the  defect  complained  of,  and  nature  of  the  leSonTpon 
which  these  symptoms  depend.  ^ 
The  condition  of  the  pupil  will  Tia+nvnll-rr  0++  ^ 

01  wnen  paralysis  of  the  cihary  system,  or  mecham-pnl 

ment  of tb.  .      '^J^'        ^"^^^^^^^  «^««s«ive  move-  ^-^^'"'y 
mentofthe  amaurotic  eye  is  also  vprv  ^}iavQ«+„  ."fy^^  movement  of 

Causes  and  ProanosiV-A^^l^I -^^^^^^^^^       afifected  eye. 
may  arise  from  mLCical  cau^p?    f      f^^ly^Pia  Cause,  and 
a  bfow  on  the  eye^SpTalTS  rlt  Zt^t^  """" 
tachments,  and  rupturing  one  or  more  of  th?  vessels 
the  haemorrhagic  effusion  breaking  down  the  ' 
nervous  structure  of  the  retina     SiSv  ?/^^cate 
of  course  follow  h=Bmoi4age  proceed^l^ft^^^^  "^^^ 
ture  of  a  diseased  vessel    Loss  of  sthTtt 
may  improve  especiallv  if  il,?!  ^^""^  produced  causes. 

,  .1  V-  '  ^^PSf'i^'^J-y  II  tlie  case  is  a  recent  onp  nr>ri 
the  optic  disc  appears  healthy ;  but  if  the  pSindf 

comp,etl,isye2!!:il';tcuL^riM1f^ 
TO.S  may  sometimes,  however,  comTence^  „  l?^  ," 
failure  of  the  Muteness  of  visiori^ \  , 
field,  generaUy  with  kterd  Mta&ns  at  fiSt 
a^appearing  for  a  time,  returninXtSioTuX 
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and  terminating  as  above  indicated.  It  may  happen  that 
we  can  discover  nothing  abnormal  with  the  ophthal- 
moscope ;  nevertheless  we  cannot  hold  out  hopes  of  re- 
covery to  the  patient,  as  some  would  suppose,  with  a 
return  of  the  normal  blood  supply. 

The  same  remarks  are  applicable  to  instances  of 
complete  loss  of  sight  following  over-suckling.  In  these 
instances  it  is  more  than  probable  that  the  nutrition 
of  the  nerve  elements  of  the  retina  having  been  im- 
paired, these  delicate  structures  have  undergone  irre- 
parable changes  leading  to  loss  of  vision. 

I  have  seen  two  cases  of  amblyopia  coming  on 
during  pregnancy,  without  any  appreciable  cause,  and 
very  similar  to  the  instance  related  by  Mr.  Lawson.* 
In  these  cases,  however,  I  detected  slight  effusion 
over  the  optic  disc ;  the  loss  of  sight  was  gradual  from 
the  seventh  month  to  the  time  of  delivery,  and  did  not 
subsequently  improve.  In  cases  of  amblyopia  coming 
on  during  gestation,  although  the  ophthalmoscope  may 
not  demonstrate  any  marked  disease,  1  should  be  in- 
clined to  give  a  very  cautious  prognosis. 

In  this  class  of  qases  we  must  also  place  amaurosis 
met  with  from  time  to  time  among  diabetic  patients, 
although  it  is  very  probable  the  impaii-ment  of  sight 
is  in  the  first  instance  due  to  paralysis  of  the  accommo- 
dation. Amaurosis  in  cases  of  severe  lead  poisoning 
is  attributable  to  a  Uke  cause.  (P.  451).  In  aH  these 
affections  improvement  of  sight  may  from  iune  to  tune 
occur ;  atrophy  of  the  papilla,  however,  too  surely 
foUows,  sooner  or  later,  and  with  it  total  blmdness. 

Another  form  of  amaurosis  is  that  which  depends 
on  blood  poisoning,  as  it  is  caUed,  but  which  we  may  in 
the  present  state  of  our  knowledge  better  describe  as 
Stellwag  does,  as  originating  from  the  action  on  the 
brain  of  certain  morbid  or  foreign  materials  m  the 
blood.  It  is  by  no  means  clear  if  these  foreign  mate- 
rials affect  the  optic  nerve  and  retina  directly,  as  atro- 
pine does  the  ciliary  nerves,  or  if  the  loss  of  vision  is 
due  to  secondary  conditions,  brought  about  by  orgamc 
changes,  chiefly  of  a  proliferative  kind,  and  tei-mi- 
nating  in  white  atrophy  of  the  optic  disc.f  Among  the 

*  Ophthalmic  Hospital  Ecports  xo].  iy.  p.  66. 
t  Stellwag  von  Carion,  "  Diseases  of  the  Eye."    By  Hackley 
and  Eoosa,  p.  668. 
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most  importcant  of  this  class  of  cases  mav  be  men- 
tioned, ureemic  amaurosis,  that  from  lead  poisoning, 
froni  opmm,  tobacco,  the  over-use  of  mydriatics,  nux 
vomica,  and  quinine,  and  it  may  be  from  alcohol. 
•  ;™^^'5fei-ence  to  the  influence  of  alcoholism  on  the  Alcoholic 
sight,  M.  Lralezowski  remarks,  that  amblyopia  from  this  amblyopia. 
,    caiise  is  only  met  with  among  men.   Tbe  following,  he 
writes,  are  the  characteristic  symptoms  of  this  form  of 
blmdness :— 1 .  The  patients  perceive  that  their  sight  has 
become  somewhat  suddenly  enfeebled,  but  it  then  re-  0=,^ 
mams  m  a  stationary  condition  for  several  weeks.  2.  The  haired, 
acuteness  of  vision  is  sensibly  diminished,  the  patients 
being  scarcely  able  to  read  the  characters  8  or  10  of  the 
authors  typographic  scale;  while  in  some  cases  they 
cannot  distinguish  even  the  largest,  as  No.  50.  3  Dis- 
tant vision  IS  much  diminished,  tlie  face  of  a  person 
not  bemg  recognisable  at  some  paces  distance.  A 
sort  of  white  haze  seems  to  envelope  every  object.  4. 

Wvn^'?   l""^  .  ''F''  ^?«ompanies  this  form  of  am- Day  and 
blyopia,  the  patients  seeing  more  distinctly  as  the  even-  col^uTblind- 
mg  approaches  ;  the  haze  then  being  less  apparent. 
5  The  perversion  of  the  chromatic  faculty  is  not  less 
characteristic.     Carmine,  red,  and  gree^  are  often 
confounded  with  each  other;  violet  is  taken  for  red 
and  yellow  for  red.  .  .         .    6.  These  patients  fre^ 
quently  see  double  or  triple,  probably  on  account  of 
spasmodic  contractions  of  the'  muscles  of  the  eye  A 
waiter  at  a  ca/e  lost  his  situation  because,  as  he 'sawn  m 
every  cup  double  he  poured  the  coffee  on  'tS  olSe 

ever^  rather  due  to  a  cerebral  than  ak  ocular  auction.  i'SZ. 
9.  The  pupils  are  not  abke  in  the  two  eyes,  one  bein^ 
generally  larger  than  the  other,  and  often  treS 

lis    to  "onMH     ^'^""^^  «f 

rule  onlvfW  ^  exammation,  as  a  general  Ophthalmo- 

n^lt?  ^  hirnishes  negative  results,  the  papilla  of  the 

optic  nerve  remaining  of  its  normal  colom-    In  some 

cases,  however,  there  maybe  observed  a  kind  of  serous 

suffusion,  especial  y  in  the  vicinity  of  the  vessels  The 

ttrth^v Pl-f « -hibit  spLmodic  contra  tions! 

Willie  the  vems  are  tortuous  and  gorged.    This  disnr! 

Bitionis  obsei-ved  to  be  more  mafked  as  the  d2  ^ 

becomes  prolonged,  and  then  the  papilla  of  the  on+l 

nerve  is  pale  and  whitened,  without,  however  Shf 


464 


DISEASES  OF  THE  OPTIC  NERVE. 


biting  that  pearly  whiteness  which  is  met  with  in  pro- 
gressive atrophy  of  the  papilla. 
Diagnosis.  The  differential  diagnosis  of  the  disease  need  not  be 
insisted  upon  after  the  above  statement  of  symptoms, 
which  proves  that  alcoholic  amblyopia  is  an  afiection 
of  the  eye  apart,  which  can  only  be  simulated  by  com- 
mencing atrophy  of  the  papilla.  But  any  doubts  that 
may  be  entertained  become  dissipated  m  the  subse- 
quent course  of  the  affection ;  for,  while  the  atrophy 
advances  progressively,  the  amblyopia  remains  sta- 
tionary for  weeks  or  months.  It  may  even  be  completely 
cured,  to  return  again  after  renewed  excesses  in  drinking. 
With  respect  to  the  pathology  of  this  form  of  am- 
Patholo^y.  blyopia,  M.  Galezowski  says  that  "  it  is  due  to  a  kind 
of  paresis  of  the  longitudinal  muscular  fibres  of  the 
arteries,  which  act  in  dilating  them,  and  to  a  spas- 
modic contraction  of  the  circular  fibres  of  these  same 
vessels.  The  blood  does  not  arrive  in  a  sufficient  quan- 
tity for  the  arteries,  while  the  veins  undergo  a  kind  of 
passive  stasis."  In  conformity  with  this  view,  a  col- 
Treatment,  lyrium  of  eserine  or  calabarine  has  been  employed  as 
a  means  of  inducing  relaxation  of  the  spasmodic  con- 
traction of  the  arteries.  The  efficacy  of  this  agent  is 
incontestible,  for  the  patients  are  immediately  re- 
lieved, seeing  better  during  the  whole  period  that  its 
action  continues,  while  its  daily  use  leads  to  a  sensible 
amelioration.  In  many  of  the  cases  large  doses  of 
bromide  of  potassium  have  produced  sensible  ameliora- 
tion, confirming  M.  Giibler's  good  opinion  of  that 
medicine  in  the  treatment  of  alcoholism  in  general.* 
Summaiy.  To  sum  up : — 1 .  The  disease  appears  as  a  conse- 
quence of  prolonged  indulgence  in  alcoholic  drinks, 
and  especially  when  these  are  taken  fasting  or  before 
dinner.  2.  Bad  food  and  a  wretched  condition  of 
existence  predispose  to  its  development.  3.  Complete 
abstinence  from  alcoholic  drinks  during  several  weeks 
or  months  is  an  indispensable  condition  for  recovery. 
4.  The  bromide  of  potassium  is  a  very  efficacious  re- 
medy; and  the  eserine  coUyrium  is  one  of  the  best 
means  of  combating  the  visual  disturbance.  5.  This 
amblyopia  is  tractable  when  combated  at  an  early 
period ;  but  later  it  becomes  a  serious  affection,  which 
IS  veiy  difficult  of  cure. 


*  Medical  Times  and  Gazette,  1871,  Vol.  I.,  p.  520. 
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In  another  class  of  cases  of  amaurosis,  arising  appa-  Amaurosis  in 
rently  from  alterations  in  the  condition  of  the  blood,  fevers, 
the  blindness  may  be  only  temporary,  such  for  instance 
as  partial  or  complete  loss  of  sight  after  an  attack  of 
typhus  fever,  or  scarlet  fever.    The  blindness  usually 
comes  on  suddenly,  lasting  for  two  or  three  days,  and 
then  returning.    But  it  is  remarkable  that  in  many  of 
these  instances  the  pupil  responds  to  the  stimulus  of  state  of  the 
light ;  and  this  is  a  significant  point  as  a  guide  to  P"P''- 
prognosis,  for  if  the  pupil  retains  its  activity,  however 
great  the  blindness  may  be,  we  may,  under  these  cir- 
cumstances, predict  a  favourable  result ;  for  the  facts 
indicate  that  whatever  the  cause  of  the  loss  of  sight, 
it  must  be  situated  between  the  corpora  quadrigemina 
and  that  portion  of  the  brain  in  which  the  perception 
of  Hght  is  localized. 

The  ability  to  discern  colours  is  injured  in  various  Colour- 
affections  of  the  eye,  and  has  been  a  matter  of  atten-  blindness  in 
tion  by  many  observers,  but  we  yet  do  not  possess  AmWyopTa 
exact  information  on  its  relation  either  to  the  healthy 
or  morbid  states  of  the  organ  of  sight.    The  most  com- 
mon cases  in  which  this  defect  appears  are  those  of 
atrophy  of  the  optic  nerve.  Dr.  Leber  has  investigated  I-eber's 
thirty-six  cases  of  this  kind,  all  of  which  had  amblyopia  ^®^^'''^<''^«»- 
and  limitation  of  the  visual  field,  and  in  all  but  three 
there  were  anomahes  in  the  perception  of  colour.  This 
defect  occurs  under  every  form  of  aei-ve-atrophy,  the 
simple,  the  inflammatory,  and  the  glaucomatous,  aa 
weU  as  in  every  degree  of  amblyopia.    Even  where 
sight  is  not  much  injured,  colour-bhndness  may  be 
very  marked.    The  prognosis  of  the  nerve-affection  is 
not  modified  for  better  or  for  worse,  by  the  loss  of 
colour-perception.    The  colour  to  which  patients  are 
most  frequently  insensitive  is  red,  while  blue  is  best  pre- 
served: green  appears  yellowish  or  grey ;  rose  and  violet, 
bluish;   yellow  commonly  appears  yellow.    In  the 
later  stages  of  the  malady  only  the  bluish  shades  are 
apt  to  be  recognised,  all  others  appearing  whitish, 
grey,  or  dark.    This  corresponds  closely  with  what  is 
true  of  the  normal  eye  during  deep  twilight. 

In  three  cases  of  hemiopia  there  was  no  defect  of  in  hemioma 
colour-perception  in  the  sound  half  of  the  field.  In 
one  of  these  pases  vision  was  nearly  restored,  but  on 
the  blinded  side  the  colour-sense  remained  defective 
Quaglino  and  Boys  de  Loury  published  each  a  case  of 
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hemiopia  in  which  there  was  absolute  colour-blindness 
for  the  remaining  field. 

An  extremely  interesting  class  of  cases  are  those  of 
amblyopia  and  central  scotoma  without  ophthalmo- 
scopic lesions.    The  amblyopia  occurs  without  central 
fraWyopia    scotoma ;  and  in  these  cases  there  is  little  derangement 
without  cen-  of  the  perception  of  colour.    Out  of  twenty-one  cases 
tral  scotoma,  of  amblyopia  without  scotoma,  only  three  were  unable 
to  distinguish  red.    These  patients  acquire  their  am- 
blyopia from  abuse  of  alcohol,  tobacco,  and  other  toxic 
substances,  a  few  from  anaemia  and  mal-nutrition. 
This  assertion  appears  to  be  supported  by  the  fact  that, 
out  of  eighty-one  cases  of  amblyopia,  in  which  there 
were  no  ophthalmoscopic  lesions  and  no  central  sco- 
toma, there  were  seventy-five  men  and  six  women. 
w?rh  ofmtral     "^^^^  cases  of  amblyopia  without  visible  lesion,  but 
reotoma.      ^ith.  central  scotoma,  present  marked  impairment  of 
sense  of  colour.    At  an  early  stage  of  these  cases  is  to 
be  found  sometimes  a  faint,  striated  haziness  of  the 
border  of  the  papilla  and  neighbouring  retina,  which 
resembles  syphilitic  retinitis,  but,  unlike  the  latter, 
extends  only  a  little  distance  into  the  retina.  Twice 
there  were  evidences  of  diffused  retinitis;  in  several 
cases  there  were  isolated  haemorrhages ;  but  generally 
no  changes  could  be  seen  by  the  ophthalmoscope.  At 
a  later  period  the  papilla  is  apt  to  show  alteration  of 
tissue  in  pallor  or  slight  bluishness  of  its  outer  half — 
a  sign  of  partial  atrophy  at  least  iu  some  of  the  cases. 
Of  this  class  of  cases  fifty-six  were  seen,  and  in  thirty- 
one  the  perception  of  colour  tested ;  of  which  in  all 
there  was  a  discernible  impairment.    So  uniform  was 
this  fact  that  it  may  be  taken  as  a  means  of  diagnosis 
of  the  existence  of  central  scotoma.    The  cases  may  be 
Varieties  of  subdivided  into  several  categories :  1.  Central  scotoma 
colou™blhjd-        demonstrable  by  the  usual  test,  but  only  by  the 
ness.  loss  of  colour-perception,  while  the  periphery  of  the 

retina  is  able  to  recognise  colours — eight  cases.  2.  Sco- 
toma may  be  detei-mined  in  the  usual  way,  and  only 
within  its  limits  is  the  sense  of  colour  impaired,  while 
in  the  periphery  the  sense  of  colour  continues — nine 
cases.  3.  In  the  scotoma  there  is  absolutely  no  per- 
ception of  colour,  and  in  the  j)eriphery  there  is  a  shght 
impairment,  while  eccentric  vision  is  perfectly  good — 
fourteen  cases.  4.  Another  set  of  cases  not  coming 
under  the  class  we  are  considering  are  those  which 
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have,  in  addition,  impairment  of  eccentric  vision,  and 
which  pass  over  into  nerve-atrophy;  of  these  there 
■were  three,  and  were  not  iacluded  in  the  above  thirty- 
one.  These  several  categories  are  not  to  be  sharply  Transitional 
defined,  but  shade  into  each  other,  and  often  advance  forms, 
from  one  to  another.  For  example,  a  scotoma  which 
at  one  period  was  only  to  be  made  out  by  the  colour- 
test,  may  afterwards  be  manifest  to  ordinary  examina- 
tion. The  third  class  are  usually  the  most  unsatis- 
factory, and  belong  to  an  advanced  stage  of  the  disease, 
when  prognosis  is  unpleasant. 

A  peculiar  form  of  amblyopia  is  that  in  which  there 
is  central  scotoma,  outside  of  it,  a  zone  of  nearly 
normal  perception,  and  the  periphery  affected  by  colour- 
blindness. A  case  of  this  condition  in  both  eyes  is 
given ;  but  the  patient  did  not  remain  for  treatment. 

Central  scotoma  generally  affects  both  eyes,  though  Central 
to  unequal  degrees,   and  simultaneously.    It  is  a  scotoma 
disease  of  men  almost  exclusively — there  have  been  but  of  men ; 
three  women  to  fifty-three  men.    It  affects  those  above 
twenty  years  of  age,  and  increases  in  frequency  to  forty 
years.    Abuse  of  alcohoHc  drink  and  of  tobacco-smok- 
ing are  often  to  be  assigned  as  causes,  while  exposure 
to  cold  and  wet  also  have  a  part.    In  one  case  there 
was  syphilis,  and  in  another  it  was  also  the  probable 
cause. 

There  are  strong  reasons  for  believing  that  the  seat  Mostly  a 
of  the  disease  is  not  in  the  retina  nor  the  brain,  but  in  'u°e™itis°^^'^ 
the  trunk  of  the  optic  nerve  between  the  chiasm  and        '  ' 
the  globe,  and  that  it  is  a  veritable  neuritis.    This  is 
not  to  be  asserted  of  all  cases,  such  as  amblj'opia  pota- 
torum, where  hypersemia  and  nutritive  disturbance  of 
the  nerve-elements  are  to  be  supposed.    In  the  case  of 
neuritis  it  is  to  be  assumed  that  only  a  part  of  the 
nerve  is  inflamed  or  atrophied.    There  are  anatomical 
and  pathological  reasons  for  the  assertion  that  the 
fibres  which  go  to  the  rods  and  cones  at  the  macula 
lutea  are  situated  on  the  superficial -parts  of  the  nerve- 
trunk,  and  those  which  belong  to  the  periphery  lie 
nearer  to  the  centre  of  the  nerve.  A  perineuritis  would, 
therefore,  explain  the  symptom  of  central  scotoma. 

The  results  of  treatment  are  always  much  less  favour-  Prognosis 
able  in  amblyopia  with  central  scotoma,  than  in  ambly-  ^"'^  Treat- 
opia  without  scotoma.  If  the  colour-blindness  reach  to 
the  periphery  of  the  field,  and  the  nerve  show  manifest 
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Case. 


Signs  of  atrophy,  treatment  will  be  almost  fruitless. 
The  therapeutics  must  be  suited  to  the  state  of  the 
individual,  but  in  general  they  are  blood-letting,  sudo- 
nfics,  purgatives,  and  tonics.  In  some  cases  iodide  of 
potassium  in  small  doses  has  proved  of  unexpected 
value  after  other  things  had.  been  tried  in  vain.  The 
scotoma  in  amblyopia  potatorum  is  more  obstinate  than 
m  other  cases.  Entire  blindness  is  not  to  be  feared  in 
even  bad  cases,  if  the  visual  field  remain  perfectly  free 
for  a  long  time. 

nels  wtthoui  A  "^fv "^^"^^^  differing  from  the  above  is  acquired 
amblyopia,  colour-blmdness  without  amblyopia.  Such  cases  have 
been  described  in  literature  before  the  use  of  the  oph- 
thalmoscope by  Wartmann,  Euete,  Mackenzie,  Tyn- 
dall,  and  others.  One  case  has  fallen  under  my  own 
notice,  in  a  merchant,  twenty-one  years  old,  who  was 
employed  by  a  silk -manufacturing  firm,  and  discovered 
that  in  a  brief  time  his  power  of  discerning  shades  of 
colour  was  aboHshed.  He  called  light  green,  yellow ; 
dark-grey  violet,  red ;  scarlet  and  brown,  green;  red', 
gray  :  while  some  tints  of  green,  blue,  and  yellow,  he 
gave  correctly.  Yisual  acuteness  normal,  fundus  nor- 
mal, rather  darkly  pigmented.  A  second  examination 
two  years  later,  gave  almost  the  same  results.  The 
colour-blindness  embraced  the  whole  field ;  there  was  no 
scotoma  whatever;  could  read  Jaeger  from  four  seconds 
to  one  minute  fluently.  Probably  the  seat  of  the 
disease  was  in  the  brain.* 

In  considering  the  subject  of  diseases  of  the  retina 
and  optic  nerves,  I  have  mentioned  my  conviction  as 
to  hypera3mia  of  the  vessels  of  these  structures  not 
unfrequently  leading  to  degenerative  changes  in  their 
nervous  eleinents  ending  in  amaurosis.  It  is  probable 
that  under  these  circumstances  not  only  does  increased 
proliferation  take  place  in  the  connective  tissue  corpus- 
cles, but  the  serous  exudation  arising  from  blood  stasis 
is  apt  to  damage  the  delicate  structures  among  which  it 
is  infiltrated.  For  similar  reasons  we  may  meet  withan 
undoubted  congestive  form  of  amaurosis  consequent  on 
a  too  powerful  action  of  the  heart,  and  which  may  disap- 


Amaurosis 
from  local 
liyperajmia. 


In  heart 
disease. 


*  "  Colour-blindDess,"  by  Dr.  Leber ;  ride  "  Eeport  on  Progress 
of  OphtJialmology  for  1870,"  G.  H.  D.  Noyes,  M.D.,  Mw  York 
Medical  Journal,  Feb.  1871,  p.  209. 
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pear  when  the  disturbance  in  the  circulation  has  sub- 
sided. Intra-cranialoverloadingof  the  blood-vessels  may- 
lead  toa  similar  i-esult,  and  will  be  accompanied  by  symp- 
toms of  cerebral  hypergemia ;  the  loss  of  sight  is  often 
very  sudden,  and  may  as  rapidly  recede  on  the  removal 
of  the  exciting  cause ;  among  such  causes  may  be  men- 
tioned, interruption  of  the  menses,  mental  excitement, 
excessive  vomiting,  or  muscular  exertion. 

Impairment  of  sight,  depending  on  disease  of  the 
heart,  is  by  no  means  of  frequent  occurrence ;  when  it 
does  takes  place  it  is  attended  by  the  following  altera-  Opiithalmo- 
tions: —  scopicsig-ns: 

1.  Capillary  congestions  of  the  retina,  and  venous  Congestion. 
varicosities. — Sometimes  there  are  venous  stases  in  the 

retina,  but  their  progress  is  slow  and  gradual,  so  that 
vision  is  in  no  way  troubled.  It  is  only  in  exceptional 
cases  that  the  venous  congestion  occasions  disorders  of 
vision  either  constant  or  periodical;  but  then  we  have 
no  longer  simple  varices  in  the  principal  branches,  but 
capillary  congestions  of  the  retina  more  or  less  marked. 

The  venous  stases  of  the  retina  are  to  be  sought  for 
especially  in  the  capillary  branches.  An  ophthalmo- 
scopic examination  with  inverted  images  is  not  sufficient 
to  make  out  this  capillary  stasis ;  we  must  have  an 
erect  image  and  a  strong  magnifying  power.  * 

2.  'Extravasation  of  blood  into  the  retina  and  optic  Extrava- 
nei-ves. — In  heart  disease  effusions  into  the  retina  are  sation. 
the  most  common  of  all  alterations.    They  take  place 

both  from  the  over-powerful  impulse  of  a  hypertrophied 
heart,  or,  what  is  more  common,  from  the  insufficient 
impulse  of  the  same  organ  when  enfeebled.  The  rup- 
ture of  the  capillaries  is  sometimes  prepared  for  by  an 
alteration  in  the  coats  of  the  vessels.  Generally  only 
one  or  two  branches  are  ruptured,  and  a  single  eye 
affected.  In  effusions  of  blood  into  both  eyeballs  we 
ought  to  suspect  the  presence  of  albuminuria  or  dia- 
betes, &c. 

3.  Exudations  from  the  retina. — In  these  cases  effu- Exudation, 
sions  of  blood  are  observed  in  the  course  of  the  arteries. 

Often  one  or  two  principal  branches  are  ruptured,  and 
a  considerable  quantity  of  blood  effused.  Besides  these 
extravasations  we  see  white  spots  of  exudation  over 
different  parts  of  the  retina,  especially  round  about  the 
porus  opticus.  The  affection  is  now  no  longer  confined 
to  a  single  eye. 
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Embolism.  4.  Embolisms  of  the  central  artery  of  the  retina. — 
These  are  followed  by  weakness,  or  total  loss  of  vision, 
coming  on  without  any  warning.  The  central  arteries 
of  the  porus  opticus  are  contracted ;  the  retina  takes  at 
first  a_  white  colour,  the  result  of  serous  suffusion, 
I'here  is  a  red  spot  more  or  less  marked  beside  the 
macula  lutea,  and  the  vessels  which  supply  it  are  con- 
gested.* 

It  is  hardly  necessary  for  me  again  to  discuss  the 
subject  of  optic  neuritis  and  white  atrophy  of  the 
optic  disc,  as  leading  to  loss  of  sight ;  but  I  would  refer 
the  reader  to  the  sections  treating  specially  on  these 
affections  in  reference  to  their  being  a  cause  of  amauro- 
Amaurosisin  SIS.  But  we  may  with  advantage  glance  at  some  of 
the  principal  affections  of  the  brain,  leading  to  pro- 
gressive atroj)hy  of  the  optic  nerve  and  ultimate  loss 
of  sight. 

Basilar  meningitis,  especially  in  its  chronic  form, 
may  induce  amaurosis.  The  patient  suffers  probably 
from  fever,  and  great  pain  in  the  head  increased  on 
tapping  the  side  of  the  head  ;  vomiting,  and  so  on,  may 
be  present.  As  this  disease  extends,  several  of  the 
large  nerves  springing  from  the  base  of  the  brain 
become  paralysed,  among  them  the  optic  nerve.  The 
blindness  occurs  with  the  head  symptoms,  and  often 
runs  its  course  rapidly  in  the  more  acute  cases  ;  but  in 
the  chronic  form  of  the  disease,  the  characters  of  the 
phenomena  vary,  and  the  appearances  noticed  with  the 
ophthalmoscope  are  less  those  of  neuritis  than  of 
white  atrophy.  It  occasionally  happens  that  the 
amaurosis  toUows  this  attack  of  meningitis  in  place  of 
accompanying  it,  and  is  explicable  on  the  supposition 
that  the  neo-plastic  growths  consequent  on  the  inflam- 
mation have  grown  on  and  around  the  vascular  and 
nerve  structures,  leading  to  their  gradual  wasting  and 
decay. 

Periostitis  of  the  base  of  the  brain  may  produce 
amaurosis,  either  of  one  or  both  eyes,  or  only  hemiopia, 
according  to  the  situation  of  the  new  growth.  The 
amaurosis  under  these  circumstan'ces  is  probably  most 
frequently  induced  from  an  extension  of  the  inflamma- 
tory process  to  the  sheath  of  the  nerve ;  and  as  this 
action  may  be  acute  or  chronic,  so,  as  a  general  rule, 


In  Cranial 
Periostitis. 


*  Dobell's  report  on  Progress  of  Medicine,  vol.  ii.  p.  24. 
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shall  we  notice  symptoms  of  neuritis  or  simply  white 
atrophy. 

Tumours  of  the  base  of  the  brain  are  doubtless  Prom  cere- 
sometimes  the  cause  of  loss  of  sight;  involving,  as 
they  necessarily  must  do  at  times,  the  optic  nerve.  In 
the  greater  number  of  such  cases  loss  of  vision  is 
brought  about  by  means  of  the  pressure  of  the  morbid 
growth  on  the  optic  nerve,  leading  to  white  atrophy  of 
the  disc.  It  may  be  that  the  tumour,  by  exciting 
irritation  in  the  structures  among  which  it  grows,  may, 
either  directly,  or  by  involving  neighbouring  parts,  lead 
to  optic  neuritis  and  its  ojahthalmoscopic  appearances. 

Acute  disease  of  the  brain  in  its  various  forms  may  jn  acute 
result  in  amaurosis,  such,  for  instance,  as  abscesses,  diseases  of 
softening,  tumours  of  various  kinds,  cerebral  hsemor-  "^"^ 
rhage,  and  so  on.    The  uncertainty  in  the  diagnosis  of 
disease  of  this  description  renders  it  very  difficult  for 
us  to  trace  out  the  exact  train  of  causes  which 
result  in  loss  of  sight,  although  we  may  easily  under- 
stand that  any  affection  of  the  brain  involving  fibres 
continuous  with  those  of  the  oj)tic  nerve,  may  com- 
promise the  integrity  of  the  patient's  sight.    As  the 
action  on  the  nerve  elements  is  primary,  or  following 
upon  irritation  propagated  from  neighbouring  struc- 
tures, so  will  the  disc,  as  a  general  rule,  give  evidence  of 
white  atrophy  or  of  optic  neuritis. 

Disease  of  the  spinal  cord  is  also  a  cause  of  amau-  in  spinal 
rpsis,  the  loss  of  sight  being  generally  preceded  by  diseases, 
symptoms  of  spinal  disease. 

Prognosis. — This  is  frequently  rendered  most  doubt-  Prngnosit. 
ful,  in  consequence  of  the  obscure  nature  of  intra- 
cranial disease.    As  a  general  rule,  our  prognosis  will  Bad  in  white 
be  very  unfavourable  if  white  atrophy  of  the  optic  atrophy, 
disc  exists.    If  it  proceeds  from  deeply -lying  parts  it 
very  probably  will  attack  the  root  of  the  nerve,  and 
so  affect  both  eyes.    In  some  few  cases  white  atrophy 
of  the  disc  has  become  stationary,  and  even  recovery 
is  said  to  have  taken  place  from  this  condition ;  never- 
theless, such  cases  are  extremely  rare.    We  should 
hardly  judge  of  the  condition  of  the  patient's  sight 
from  the  appearance  of  the  disc ;  it  may  happen  that 
the  vision  is  better  than  the  state  of  the  optic  disc 
would  lead  us  to  imagine. 

Optic  neuritis,  though  a  formidable  disease,  presents  Better  in 
a  better  hope  of  amendment  than  white  atrophv    In  "p*'" 

^  neuritis. 
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these  cases  we  rather  dread  the  long-continued  loss  of 
sight  than  the  more  startUng  instances  of  rapid  loss 
of  vision,  and  the  same  remark  applies  to  instances  of 
•white  atrophy.  If  any  sight  remains  we  must,  of 
tiiTviS  °^  carefully  examine  the  state  of  visual  field;  and, 

field.  ^  ^^IS'  oiir  prognosis  must  be  unfavourable  if  we 

discover  concentric  Hmitation  of  the  visual  field— the 
more  so,  if  the  lateral  limitation  is  irregular,  as  this 
condition  generally  depends  on  apoplectic  destruction 
of  tissue.  Stellwag  von  Carion  observes,  if  hemiopia 
occurs  on  the  same  side  of  both  eyes,  and  is  sharply 
bounded  by  the  vertical  line  of  separation  of  both 
visual  fields,  and  also  if  it  be  accompanied  by  atrophy 
of  the  corresponding  half  of  the  optic  papilla,  it  is  to 
a  certain  extent  favourable ;  that  is,  it  is  seldom  fol- 
lowed by  complete  blindness,  especially  when  it  has 
existed  for  some  time  unchanged.  But  if  the  loss  of 
vision  advances  with  indistinct  outlines  over  the  centre 
of  the  retina,  the  worst  is  generally  to  be  feared.  In 
the  remaining  varieties  of  hemiopia  the  conditions  are 
too  unfavourable  for  the  limitation  of  the  original 
disease  to  enable  us  to  hope  for  a  pause  in  its  progress. 
Such  cases  generally  go  on  to  complete  blindness,  with 
jjrogressive  atrophy  of  the  optic  nerve. 

Small  lateral  limitations  act  in  about  the  same  way. 
A  further  increase  is  not  probable,  whether  the  defect 
is  monocular  or  symmetrical  in  both  eyes,  if  it  ends  in 
a  sharp  line  far  from  the  centre,  and  if  the  relative 
sharjDness  of  vision  be  normal  in  the  other  parts  of 
the  field  of  vision,  and  if,  besides,  the  defect  has  not 
existed  for  a  very  long  time.  But  Hmitations  with 
very  indistinct  and  irregular  borders,  with  evident 
diminution  of  the  relative  acuteness  of  vision  in  the 
remaining  parts  of  the  field,  cause  us  to  give  the  worst 
prognosis.  This  is  true  even  if  the  atrophy  be  not 
yet  observed.  The  patient  is  in  a  particularly  bad 
state  when  repeated  examination  shows  a  continuous 
loss  of  sight,  and  the  appearance  of  similar  defects  in 
the  other  eye.  Then  we  certainly  have  a  progressive 
atrophy,  which  seldom  ceases  before  complete  amau- 
rosis results. 

Limited  in-      Central  and  eccentric  interruptions,  when  they  occur 
««rruptions.         visual  field  which  is  in  other  respects  normal,  are 
not  apt  to  depend  on  progressive  atrophy.    We  may 
exclude  the  idea  of  the  latter,  when  the  interruptions 
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have  been  of  the  same  extent  for  a  long  time.  It  is 
all  the  same,  then,  whether  they  exist  in  one  eye  or 
both ;  even  a  partial  paleness  of  the  optic  papilla  does 
not  alter  the  case.  But  we  generally  have  a  progres- 
sive atrophy  when  they  are  combined  with  marked 
lessening  of  the  relative  acnteness  of  vision  in  the 
remaining  portions  of  the  visual  field,  especially  when 
the  loss  of  vision  decreases  very  irregularly  in  different 
directions  towards  the  periphery. 

Treatment. — This  must,  of  course,  depend  on  the  Treatment. 
cause  of  the  amaurosis ;  in  one  case  drugs,  in  another 
electricity,  may  be  emjDloyed ;  and  in  all,  as  far  as  prac- 
ticable, the  state  of  the  patient's  general  health  should 
be  carefully  attended  to.  I  may  mention  one  point,  Spectacles, 
and  that  is  with  reference  to  the  use  of  spectacles  ;  in 
all  forms  of  amblyopia  we  may  with  advantage  Hmit 
the  patient  to  use  the  lowest  convex  glasses  he  can  see 
with,  and  it  may  very  possibly  happen  tliat  subsequently 
he  may  be  able  to  get  on  with  a  higher  power,  the 
sight  improving  under  the  use  of  convex  glasses,  which 
not  only  save  a  strain  on  the  accommodation  of  the 
eye,  but  increase  the  clearness  of  letters  and  other 
small  objects. 
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ByahUs—MusccB—Opacihj :  syphilitic  cmd  anaemic— 
Film.s  —  Fluid  vitreous  —  Sparkling  synchysis  — 
Mcemorrhage — Entozoa— Foreign  bodies. 

Hyalitis,  or  Inflammation  of  the  Vitreous,  is  said 
to  have  been  induced  by  the  presence  of  a  foreign 
body,  purposely  passed  through  the  vitreous  chamber.* 
In  instances  of  this  kind,  Bonders  describes  changes 
occurring  around  the  foreign  substance,  similar  to  those 
noticed  in  other  parts  of  the  body  during  inflammation. 

These  pathological  alterations  may  occasionally  be 
traced  when  a  foreign  body,  such  as  a  piece  of  gun- 
cap,  has  accidentally  passed  into  the  vitreous.  From 
proliferation  of  its  connective-tissue  cells  the  vitreous 
becomes  hazy,  the  foreign  body  being  enveloped  in  a 
greyish  layer  of  opaque  material,  and  branching  out 
from  this  centre  of  irritation  opaque  streaks  may  be 
observed.  Subsequently  the  connective  tissue  breaks 
down,  and,  the  vitreous  having  become  fluid,  thread- 
like fibres  may  be  seen  floating  about  in  it.  These 
instances,  however,  must  be  very  rare,  for  in  the  majo- 
rity of  cases  the  choroid  and  retina  become  involved, 
and  it  is  then  impossible  to  determine  how  far  the 
changes  observed  in  the  vitreous  are  due  to  extraneous 
sources.  I  am  disposed  to  believe  that  uncomplicated 
hyalitis  seldom  occurs  in  the  human  subject. 

Pus  doubtless  collects  at  times  in  the  inferior  part  of 
the  yitreous  chamber,  especially  after  the  operation  of 
reclination  of  the  lens,  forming  what  is  called  a  posterior 
hypopion;  but  I  am  not  disposed  to  admit  of  the  exis- 
tence of  such  a  disease  as  idiopathic  suppurative  hya- 
litis ;  in  fact,  with  Dr.  H.  Pagenstecher,  I  doubt  the 
correctness  of  those  who  describe  inflammatory  changes 


*  M.  Wecker,  "Maladies  des  Teux,"  vol.  ii.  p.  282. 
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as  taking  place  in  the  vitreous.    Dr.  Pagensteclier  has 
arrived  at  the  conclnsioQ  that —  ^  n 

"  1.  Neither  the  gelatinous  substance  of  the  vitreous  ^^^^^[,^ 
nor  the  elements  contained  in  it  are  able,  in  consequence  observations, 
of  the  influence  of  the  irritation,  which  in  other  tissues 
produces  the  phenomena  of  inflammation,  to  produce 
lymphoid  corpuscles  by  morphological  changes.  Hence 
it  follows — 

"  2.  That  these  must  enter  from  the  neighbouring 
organs. 

"  3.  The  vitreous  body  appears  to  behave  quite  m- 
difierently,  even  towards  very  violent  irritations ;  or, 
more  precisely  expressed,  it  is  not  by  them  induced  to 
call  forth  an  accumulation  of  lymphoid  corpuscles  at 
the  part  influenced  by  the  irritation— a  phenomenon 
which  we,  in  all  organs  susceptible  of  inflammation,  see 
occur,  even  in  shorter  time,  in  consequence  of  the 
effect  of  similar  irritation. 

"4.  The  vitreous  body  cannot,  therefore,  be  con- VitreoM 
sidered  as  capable  of  inflammation,  as  we  understand 

inflamina- 

it  of  every  other  organ ;  but  every  so-called  inflamma-  tion. 
tion  affecting  it  can  be  only  looked  upon  as  secondary 
in  consequence  of  the  changes  brought  about  in  the 
neighbouring  organs :  also  an  irritation  existing  in  the 
vitreous  body  only  thereby  can  lead  to  inflammatory 
manifestations  in,  that  has  an  influence  exciting  in- 
flammation on,  the  vascular  surrounding  parts  of  the 
vitreous  body.  Simultaneously  with  these  experiments 
I  had  abundant  occasion  to  investigate  extravasations 
of  blood,  and  their  changes  in  the  vitreous  body.  In 
this  I  am  able  to  corroborate  the  opinion  adduced  by 
Langhaus  on  the  blood  extravasations  in  general, 
namely,  that  the  red  blood-corpuscles  are  taken  up  by 
the  contractile  round  cells,  whilst  it  happened  to  me 
directly  to  observe  this  event  in  a  fresh  preparation  of 
the  vitreous  of  a  rabbit."* 


MuscTE  YoLiTANTEs. — Musc^  voHtantes  appear  to  Musca 

VOLI- 
TANTJiS. 


the  patient  under  various  forms,  floating  about  in  the 
field  of  vision ;  they  are  often  very  annoying,  but, 
unlike  scotoma,  they  do  not  interfere  with  the  per- 
fection of  vision. 

They  appear  to  the  patient  to  consist  at  times  of 


»  JBrit.  and  For.  Med.-Chir.  Rev.,  vol.  xlvi.  p.  529,  1870. 
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m,t  Srv.  ^fi'iw-^-'?^°'  to  ascend  from  the  lower 
pait  of  the  field  of  vision  and  then  to  fall  down  again, 
in  other  cases  they  take  the  form  of  pearly  strinj/s 
which  twist  and  twine  about  in  all  direcLuTor  they 

hovering  about  in  the  visual 
held.  Ihey  are  most  distinctly  seen  when  the  patient 
looks  at  some  clear  bright  object,  as,  for  instance,  at 
the  sky  or  a  white  wall;  m  a  dim  light  they  are  pro- 
bably not  visible.  After  overworkin|  the  eye  they  are 
^Jovdev         '       ^^^"^  digestive  orgkns  are  out 

These  various  appearances  are  due  to  the  presence 
ot  pale  cells,  or  of  granular  fibres  or  shreds  in  the 
vitreous  humour,*  and  the  shadows  which  these  cast 
on  the  retina  are  the  direct  cause  of  the  muscse  voU- 
tantes  noticed  by  the  patient  in  the  field  of  vision.  In 
some  lew  instances  it  appears  that  opaque  globular 
spots,  situated  among  the  fibres  of  the  lens,  may,  by 
intercepting  the  rays  of  hght  falling  on  the  retina, 
produce  the  appearance  of  muscae  volitantes.  Persons 
suttenng  from  myopia  are  very  apt  to  be  troubled  with 
muscffi,  and  they  frequently  cause  such  patients  great 
anxiety.  We  may  assure  them  of  the  harmless  natui-e 
of  these  shadows,  and  by  a  tonic  plan  of  treatment, 
and  the  employment  of  tinted  glasses,  they  may  hope  to 
overcome  the  trouble  from  which  they  sufier. 

Muscfe,  therefore,  are  by  no  means  a  symptom  of  any 
great  consequence,  and  are  often  observed  in  persons 
■whose  eyes  are  otherwise  healthy.  The  cells  and  fila- 
ments above  described  are  too  minute  to  be  seen  with 
the  ophthalmoscope,  and  cannot  therefore  be  mistaken 
for  the  opaque  membranes  floating  about  in  a  fluid 
vitreous,  which  may  be  detected  without  any  difacultv 
at  all.  ^  ^ 

The  muscas  differ  from  scotomata  in  that  the  latter 
follow  the  movements  of  the  eye,  as  dark  spots  along 
the  lines  of  a  page  in  reading  and  writing,  and  do  not 
float  about  as  ill-defined  shadows,  an  appearance 
characteristic  of  muscse  volitantes.  Moreover,  in  the 
case  of  scotoma,  the  ophthalmoscope  usually  enables 


*  "  Accommodation  and  Eefraction  of  the  Eye,"  by  F.  C. 
Bonders,  p.  199 :  Translated  by  Dr.  Moore :  New  Sydenham 
Society. 
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US  to  detect  abnormalities  in  the  retina,  whicii  account 
for  the  "  dark  spot"  noticed  by  the  patient. 

Treatment. — It  will  often  be  found  that  cases  of  Treatment, 
muscse  depend  on  gastric  derangement,  or  at  any  rate 
occur  when  the  stomach  or  liver  is  out  of  order;  and 
a  little  attention  bestowed  on  these  organs  will  do  much  Correct 
towards  removing  the  muscse.    In  other  cases,  rest  and  K^stric 
a  tonic  plan  of  treatment  are  of  service.    Lastly,  it 
should  be  remembered  that  muscge  sometimes  remain 
stationary  for  years,  and  then  disappear  of  themselves. 
Tinted  glasses  often  prove  useful  to  patients  suffering 
from  muscee. 

Opacities  of  the  Vitreous.— Opacity  of  the  vitre-  opacity  op 
ous,  as  far  as  my  experience  goes,  is  most  commonly  Vitekoits. 
met  with  as  a  sequence  of  disease  of  the  choroid,  often  Generally 
the  result  of  either  inherited  or  acquired  syphilis,  syphilitic. 
Excluding  this  class  of  cases,  opacity  of  the  vitreous  is 
most  commonly  met  with  among  short-sighted  patients, 
or  rather  those  suffering  from  sclero-choroiditis  poste- 
rior.   Another  cause  of  opacity  of  the  vitreous  is 
extravasation  of  blood  from  rupture  of  one  or  more  of 
the  choroidal  vessels.     As  an  illustration  of  this  affec- 
tion, I  may  refer  to  the  following  history  : — 

SyiMUtic  Opacity.— Case  l.—D.   Goodman,  aged  case 
twenty,  a  native  of  Australia.    Until  ten  years  of  ao-e 
his  eyesight  was  perfectly  good,  and  he  learnt  to  read  Hereditary 
and  write  with  ease  ;  but  about  this  period  his  sio-ht  syphilis, 
became  gradually  impaired,  so  much  so  that  he  could  Failure  of 
no  longer  make  out  small  print,  and  was  punished  for  ^i^ht  at 
supposed  carelessness  and  inattention.    The  boy,  find-  ''"^  °^ 
mg  he  was  disbeheved  and  maltreated  for  no  fault  of 
his  own,  at  length  ran  away  in  disgust,  and  worked  his 
way  up  to  Melbourne.    He  remained  there  for  several 
years,  employed  as  a  messenger,  his  sight  continuing 
in  much  the  same  state  as  when  he  left  home. 

After  wandering  about  the  world,  Goodman  hap- 
pened to  find  his  way  to  Calcutta,  and  applied  for  aid 
at  the  Ophthalmic  Hospital.  He  appeared  to  be  in 
robust  health,  and  was  a  strong,  well-made  lad.  His 
eyeballs  were  of  normal  tension.  With  the  left  he 
could  read  No.  8  type  at  a  distance  of  eight  inches,  but 
with  the  right  he  could  not  decipher  the  largest  sized  ^  ., 
print.  On  inspecting  his  teeth,  I  found  that  the  inci-  Kted 
sors  were  uregular  and  notched,  and  plainly  told  their  ^yp^lis. 
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own  tale  as  to  the  syphilitic  taint  under  which  he 
lahoured.  On  examining  the  right  eye  with  the  oph- 
thalmoscope, I  discovered  that  there  was  dense  opacity 
of  the  vitreous,  so  much  so  that  it  was  impossible  for 
me  to  see  the  optic  disc  or  retina.  The  left  vitreous, 
though  very  hazy,  was  sufficiently  transparent  to  allow 
of  the  optic  disc  being  seen  through  it.  I  ordered 
him  full  diet,  and  a  mercurial  vapour  bath  every  other 
night. 

On  the  11th  of  July,  after  having  had  seven  of  these 
baths,  his  gums  became  slightly  tender,  and  he  was 
directed  to  take  one  twice  a  week.  He  continued  this 
treatment  up  to  the  30th  of  July,  when  on  account  of 
his  general  bad  behaviour,  it  was  found  necessary  to 
turn  him  out  of  the  hospital.  Before  leaving,  his  sight 
had  decidedly  improved,  he  could  see  to  road  No.  4 
type  at  ordinary  distance  with  the  left  eye,  and  could 
decipher  large  type  with  the  right ;  in  fact,  as  he 
stated  himself,  he  could  see  better  than  he  had  done 
for  the  last  six  years.  On  examining  his  eyes  with 
the  ophthalmoscope,  the  favourable  changes  that  had 
taken  place  were  very  evident ;  the  left  optic  disc  and 
vessels  of  the  retina  could  be  distinctly  seen,  though 
there  was  some  slight  haziness  of  the_  vitreous :  the 
right  eye  was  in  much  the  same  condition  as  the  left 
had  been  when  first  I  examined  it. 

These  changes  in  the  vitreous  usually  take  place 
very  slowly,  and  the  structure  may  at  any  time 
gradually  clear  and  become  transparent ;  or,  on  the 
other  hand,  if  the  degenerative  process  continues,  it 
may  lose  its  consistency,  and  pass  into  a  fluid  state. 
Flocculent  masses  will  then  be  seen  floating  about  in 
it ;  while,  from  the  loss  of  the  support,  which  under 
ordinary  circumstances  the  vitreous  aflxjrds  the  retinal 
vessels,  they  may  give  way,  and  blood  become  effused 
in  the  retina. 

In  Goodman's  eye,  the  abnormal  condition  ot  the 
vitreous  appeared  to  become  stationary  for  some  time, 
and  the  opacity  commenced  sooner  than  it  usually 
does  as  a  consequence  of  inherited  syphilitic  disease : 
eighteen  or  nineteen  is  about  the  period  of  hte  when 
the  symptoms  generally  make  their  appearance.  Ihe 
disease  is  accompanied  with  no  pam  m  the  eye,  and 
the  patient  complains  of  no  inconvenience  beyond  the 
graduaUy  increasing  loss  of  sight,  which  is  most 
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marked  after  sunset.  At  first,  therefore,  the  symptoms 
are  apt  to  be  neglected,  and  very  probably  considred 
as  indicating  merely  the  existence  of  myopia ;  but  May  be 
after  a  short  time,  no  glasses  can  be  found  which  will  overlooked, 
improve  the  sight,  and  on  making  an  ophthalmoscopic 
examination,  the  real  nature  of  the  disease  will  be  dis- 
covered. 

Changes  in  these  structures  are  most  readily  detected  Examine 
by  the  direct  process  of  examination ;   in  fact,  we  ^'^^^'^^ 
should  always  make  a  point  of  examining  an  eye  by 
this  means  before  using  the  indirect  method  ;  a  fluid 
or  hazy_  vitreous  may  be  overlooked  for  want  of  this 
precaution.    If,  however,  there  is  any  doubt  in  our 
mind  as  to  the  condition  of  the  lens,  we  should  in-  and  lateral 
variably  employ  lateral  illumination ;  by  this  means  i'l'^iua- 
it  is  almost  always   possible  accurately   to  define 
structural  changes  in  that  situation,  and  should  there 
be  any  opaque  lines  or  dots  in  it,  they  may  be  dis- 
tinctly seen,  and  the  nature  of  the  disease  determined 
without  any  further  trouble.*    In  the  majority  of 
cases  of  incipient  cataract  we  shall  discover  one  or 
two  landmarks  of  this  description. 

In  examining  cases  of    syphilitic  opacity  of  the 
vitreous,  we  may  frequently  notice  that  the  fundus  of  Patchy 
the  eye  appears  to  be  deeply  opaque  in  patches,  situa-  ?^ 
ted  apparently  behind  the  vitreous  ;  this  condition  ^'^^ 
the  parts  is  generally  caused  by  disease  of  the  retina 
and  choroid.    It  is  very  rare  to  find  the  vitreous  itself 
so  densely  opaque  as  entirely  to  obscure  the  reflection 
ot_  light  from  the  fundus  of  the  eye  :  a  dull,  foggy 
ghmmer  from  the  retina  may  almost  always  be  noticed 
through  the  diseased  humour.    But  when,  in  addition 
to  this,  the  reflections  from  definite  portions  of  the 
fundus  are  particularly  dull,  we  must  be  very  o-uarded 
m  our  prognosis ;  it  is  more  than  probable  that  in  such  from 
cases,  alter  the  vitreous  has  cleared,  we  shall  discover  "'ranges  in 
further  mischief  to  have  taken  place  behind  it,  in  the  chordd""" 
retina  or  choroid.  ^-"uioiu. 

The  foUowing  instance  illustrates  the  ordinarv 
course  of  opacity  of  the  vitreous  when  occurrino-  in  i 
patient  afi-ectedwith  secondary  syphilis,  and  no  doubt 


*  "  Handybook  of  Ophthalmic  Surgery  "  d  97  hv  T  7  t 
rence  and  R.  C.  Moon.  p.  Vi,  by  J.  Z.  Lau . 
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as  in  all  these  cases,  depended  on  disease  of  the 
choroid  in  the  first  instance,  affecting  the  nutrition 
and  transparency  of  the  vitreous 

Case  2. — Sreenath  Sing,  aged  thirty -three,  contracted 
venereal  disease  some  four  years  ago ;  this  was  followed 
by  secondary  symptoms,  from  which  he  has  suffered 
more  or  less  up  to  the  present  time ;  he  was  salivated 
three  months  since  without  deriving  the  slightest 
benefit  from  the  treatment.  A  year  after  the  chancre 
had  healed  he,  noticed  that  his  eyesight  began  to  fail, 
and  from  that  time  the  dimness  of  vision  has  steadily 
but  slowly  increased,  without  his  having  suffered  the 
slightest  pain  in  the  eyes,  nor  do  they  appear  to  have 
been  congested  or  irritable. 

When  he  first  came  to  the  hospital,  his  general  health 
was  evidently  very  much  impaired ;  he  had  a  small 
weak  pulse,  and  was  very  emaciated ;  he  complained 
also  of  severe  rheumatic  pains  in  his  limbs ;  he  was 
almost  completely  blind  with  the  left  eye,  and  could 
barely  discern  fingers  held  up  before  the  right  one.  The 
tension  of  both  eyeballs  was  normal,  and  though  the 
irides  acted  sluggishly,  still  no  abnormal  appearance 
could  be  detected  in  either  cornea,  lens,  or  iris.  With 
the  ophthalmoscope,  I  found  the  vitreous  humour  of  the 
left  eye  so  densely  opaque,  that  it  was  impossible  to 
see  the  optic  disc ;  in  the  right  eye  the  vitreous  was  of 
a  hazy,  whitish-grey  colour,  but  I  could  just  dis- 
tinguish the  retinal  vessels  tnrough  it.  The  treatment 
upon  which  he  was  put  consisted  of  a  liberal  diet,  cod- 
liver  oil,  and  iodide  of  iron.  Under  this  his  general 
health  certainly  improved,  but  at  the  end  of  a  month, 
there  being  no  perceptible  change  in  the  condition  of 
his  eyes,  I  ordered  him  to  commence  a  course  of  mer- 
curial baths,  and  an  issue  was  opened  in  the  skin  of 
either  temple.  .  ^  ■■,  c 

It  would  be  useless  my  followmg  out  the  details  of 
this  case  from  day  to  day :  our  patient  continued  the 
use  of  the  vapour  baths  for  two  months,  and  at  the 
end  of  that  time  he  could  see  to  read  No.  4  type,  and 
to  transact  his  business  without  inconvenience.  On  ex- 
amining his  eyes  with  the  ophthalmoscope,  I  found 
that  the  left  vitreous,  though  stiU  hazy,  had  so  far 
cleared  as  to  allow  of  my  seeing  the  optic  disc.  The 
right  eye  was  perfectly  healthy,  as  far  as  I  could  dis- 
cover. 
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I  have  already  stated,  that  we  frequently  meet  with 
instances  of  this  form  of  disease  among  the  natives  of 
India,  syphilis  being  very  prevalent  among  them ;  and  Common  in 
unfortunately  they  commonly  fall  into  the  hands  of 
ignorant  quacks  who  starve,  and  at  the  same  time 
salivate  them  most  profusely  for  the  cure  of  venereal 
disease. 

AncBmic  and  Malarious  Opacity. — It  by  no  means 
follows,  however,  that  opacity  of  the  vitreous  and  aflfec-  Opacity  of 
tions  of  the  choroid  thereby  induced  are  always  a  con-  ^^^^""^ 
sequence  of  syphilis.    The  following  is  a  case  in  point,  anieraia. 
the  changes  in  the  vitreous  depending  upon  general 
impairment  of  nutrition  and  poverty  of  blood  : — 

Case. — Omesh  Chunder  Roy,  aged  thirty-two,  an  Case. 
ansemic  individual,  by  occupation  a  writer,  states  that.  Anaemia, 
about  five  years  ago,  he  discovered  his  eyesight  was 
gradually  becoming  defective  ;  dimness  of  vision,  more 
particularly  after  sunset,  was  first  noticed,  but  latterly 
he  has  constantly  seen  opaque  spots  floating  about 
before  his  eyes.    He  cannot  see  to  read  the  largest  sized  Gradual 
type  with  his  left  eye ;  with  difficulty  he  can  decipher  impairment 
No.  4  with  the  right.    I  found  the  cornea,  iris,  and 
lens,  in  both  eyes,  healthy,  the  tension  of  the  left  being 
about  (T— 1.),  that  of  the  right  (T.  N.).    In  the  for- 
mer, the  vitreous  was  in  a  fluid  condition,  and  a  num-  Vitreous 
ber  of  flocculent  bodies  were  seen  floating  about  in  it ;  ^^^y  and 
the  optic  disc  and  vessels  of  the  retina  were  indis- 
tinctly  seen,  as  through  a  dense  fog.   The  right  vitreous 
was   slightly   hazy,  but  in  other  respects  the  eye 
appeared  normal. 

The  patient  was  ordered  to  take  five  grains  of  iodide 
of  potassium,  three  times  a  day,  and  he  continued  this 
medicine  for  some  time  without- any  apj^arent  improve- 
ment; I  then  gave  him  cod-liver  oil  and  bichloride  of 
mercury,  for  two  months,  with  marked  advantage.  At  Greatly 
present,  the  fundus  in  either  eye  appears  healthy ;  in  ™proved 
the  left,_  the  vitreous  has  so  far  improved  that  the  ment!"*" 
tension  is  normal,  and  the  optic  disc  and  vessels  of  the 
retina  can  be  distinctly  seen,  although  a  few  flocculent 
bodies  are  still  to  be  noticed  in  it.    The  patient  can  see 
to  read  No.  1  type  with  either  eye,  the  right  being  per- 
fectly healthy. 

Non-syphilitic  opacity  of  the  vitreous  commonly 
arises  (excluding  cases  depending  on  disease  of  the 
choroid)  from  an  impoveri^ed  state  of  the  blood  in- 
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duced  by  malarious  influences.  I  need  hardly  remark 
that,  among  the  lower  classes  of  natives,  anajmia  is 
very  prevalent ;  and  under  these  circumstances,  an 
attack  of  fever  is  likely  to  cause  further  detei-ioration 
of  the  blood,  and  also  local  congestions  of  the  choroid 
and  other  structures ;  and  the  vitreous,  like  the  cornea, 
is  prone  to  degenerate  and  become  opaque. 

If  the  opacity  of  the  vitreous  is  thus  due  to  an  im- 
poverished state  of  the  blood,  it  is  evident  that  good 
food,  quinine,  and  cod-liver  oil  are  imperatively  called 
for.  I  place  great  faith  in  cod-liver  oil,  arsenic,  and 
strychnia,  in  such  cases. 

In  instances  of  sclero-choroiditis  posterior,  the  vitre- 
ous, as  a  general  rule,  commences  to  grow  cloudy 
towards  the  back  of  the  eye ;  at  the  same  time  this 
portion  of  the  vitreous  becomes  fluid,  and  opaque 
patches  are  seen  floating  about  in  it. 

Films  in  the  Yitreotjs.— Occasionally  colourless 
flocculent  bodies  or  films  are  seen  stretched  across  the 
vitreous  chamber,  like  a  thin  veil  in  front  of  the  retina. 
These  consist,  probably,  of  the  cellular  structure  of  the 
vitreous,  rendered  opaque  by  degenerative  changes. 
Professor  von  Graefe  has  removed  opacities  of  this  kind 
by  passing  two  needles  into  them,  and  breaking  them 
down,  in  the  same  way  as  Mr.  Bowman  directs  for  the 
removal  of  an  opaque  capsule  from  behind  the  pupil.* 

Another  cause  of  opacity  of  the  vitreous  is  the  efixi- 
sion  of  blood  into  this  chamber,  as  I  shall  presently 
explain  more  fully. 

Fluid  Vitreous. — The  vitreous  may  pass  into  a  fluid 
condition,  but  still  keep  transparent;  and  if  it  happens 
that  opaque  membranes  or  neoplasms  are  formed  in  it, 
their  shadows  are  seen  by  the  patient  as  objects  float- 
ing in  the  field  of  vision,  as  I  have  already  _  explamed 
in  the  previous  sections  on  hyalitis  and  opacities  of  the 

vitreous.  -.u  4. 

This  fluid  state  of  the  vitreous  may  exist  without 
any  diminution  in  the  tension  of  the  eyeball,  for  it  is 
frequently  met  with  in  cases  of  glaucoma,  and  some- 
times in  connexion  with  tumours  of  the  choroid;  m 


*  Carter's  Translation  of  Zander  "  On  the  Ophtbalmoscope, 
p.  224.  # 


SPARKLING  SYNCHYSIS. 


483 


fact,  pressure  exercised  on  tlie  vitreous  appears  directly 
to  favour  its  passage  into  a  fluid  condition.  On  the 
other  hand,  in  atrophy  of  the  globe  following  choroi- 
ditis, the  vitreous  also  very  commonly  becomes  fluid,  in  atrophy, 
and  the  same  result  sometimes  supervenes  on  senile 
changes  in  the  eye,  especially  if  the  vessels  of  the  choroid 
are  involved. 

In  advancing  posterior  or  anterior  staphyloma,  we 
sometimes  find  the  vitreous  becoming  fluid,  the  patient  in  staphy- 
complaining  of  dark  objects  floating  about  in  the  field 
of  vision.  JS^ot  only  does  the  disease  of  the  choroid  in 
these  cases  aifect  the  iategrity  of  the  vitreous,  but, 
from  the  bulging  outwards  of  a  portion  of  the  vitreous 
chamber,  the  lens  is  apt  to  recede  from  the  iris,  aug- 
menting the  defects  in  the  refracting  media  of  the  eye, 
and  rendering  the  pupil  somewhat  tremulous. 

It  so  generally  happens  that  the  fiuid  vitreous  con-  Ophtlial- 
tains  dark-coloured  specks  and  shreds  floating  about  in  raoseopic 
it,  that  there  is  no  dilficulty  in  detecting  the  nature  of  ances^" 
the  disease  with  the  ophthalmoscope.  (Vide  Oi)acities  of 
the  Yitreous.) 

Sparkling  Synchysis. — L  remarkable  condition  of  Spakkliks 
the  vitreous,  called  sparkling  synchysis,  is  occasion-  Sxnchx- 
ally  seen,  depending  upon  the  presence  of  innume- 
rable  particles  of  cholesterine  floating  about  in  it. 
With  the  ophthalmoscope,  they  appear  like  a  multi- 
tude of  grains  of  gold-leaf,  whisking  about  in  aU  direc- 
tions when  the  eye  is  turned  quickly  from  one  side  to 
the  other. 

This  material  generally  arises  from  degenerative  From  de- 
changes  taking  place  in  a  dislocated  lens  ;  a  great  part  s:enerate 
of  the  lenticular  matter  becoming  absorbed,  the  inso- 
luble  cholesterine  is  left  in  the  vitreous  chamber. 

Among  the  natives  of  India  these  appearances  are 
by  no  means  uncommon,  in  consequence  of  the  lens 
having  been  thrust  down  into  the  vitreous,  in  the  opera- 
tion of  depression  or  recHnation  for  the  cure  of  cata- 
ract. We  frequently  have  patients  applying  for  relief 
at  the  Ophthalmic  Hospital  under  these  circumstances 
suftering  from  atrophy  of  the  retina  and  choroid,  to- 
gether with  sparkling  synchysis. 

HEMORRHAGE  INTO  THE  YiTREOTJS. — It  is  by  no  means  ^"^^^^ 
uncommon  to  meet  with  cases  in  which  an  elfusion  of  H^J^' 
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blood  into  the  vitroous  has  taken  place,  in  consequence 
of  a  blow,  or  else  from  rupture  of  diseased  vessels  in  the 
choroid  or  retina.  For  instance,  a  person  is  struck  on 
the  eye,  and  independently  of  chemosis,  he  finds  that 
he  cannot  see  clearly,  the  field  of  vision  being  obscured 
by  a  reddish  haze.  With  the  ophthalmoscope,  the 
vitreous  will  appear  of  a  diflFused,  bright  scarlet 
colour,  the  optic  disc  being  dimly  seen  through  it ; 
spots  of  ecchymosis  will  probably  also  be  observed  in 
the  retina.  • 

The  efi'used  blood  may  be  rapidly  absorbed,  and  the 
vitreous  return  to  its  normal  state  of  transparency ; 
but  if  the  hjBmorrhage  has  been  at  all  profuse,  a  clot 
may  be  formed  in  the  axis  of  vision,  rendering  the 
patient  more  or  less  blind.  The  fibrine  of  a  clot  of 
this  kind  usually  undergoes  fatty  degeneration,  and 
gradually  becomes  absorbed;  but  hajmorrhage  into 
the  vitreous  may  lead  to  opacity  and  further  degene- 
ration, and  consequent  fluidity  of  that  structure ;  on 
this  account  we  should  be  very  guarded  in  giving  a 
favourable  prognosis  in  such  a  case:  moreover,  the 
clot  may  remain  in  situ ;  and  should  it  even  disappear, 
we  may  subsequently  discover  that  considerable  injury 
has  been  done  to  the  retina,  and  that  its  functions 
have  become  permanently  impaired. 

There  can  seldom  be  any  dijEculty  in  forming  a 
correct  opinion  with  respect  to  the  nature  of  a  lesion  of 
this  kind  ;  for  if  the  hfemorrhage  has  occurred  in  con- 
sequence of  an  injury,  the  impairment  of  vision  will 
have  originated  at  the  time  the  blow  was  inflicted ;  but 
.  if  from  the  eff'ects  of  disease,  the  history  and  symp- 
toms, together  with  the  oi^hthalmoscopic  appearances 
of  the  part,  will  sufiiciently  determine  the  diagnosis. 
It  is  possible  that  a  malignant  growth  in  its  earliest 
stages,  or  a  separation  of  the  retina  from  the  choroid, 
might  be  mistaken  for  a  clot  of  blood  in  the  vitreous 
chamber ;  a  little  care,  however,  bestowed  on  the  in- 
spection of  the  part,  will  sjDeedily  remove  any  doubt 
there  may  have  been  on  the  subject.  If  the  case  should 
be  one  of  malignant  tumour,  the  aspect  of  the  excres- 
cence can  hardly  be  mistaken,  the  pain  and  tension  of 
the  eyeball,  combined  with  the  ophthalmoscopic  ap- 
pearances, indicating  the  serious  nature  of  the  mischief 
going  on  in  the  eye.  By  means  of  the  lateral  method 
of  examination,  the  tumour  may  generally  be  clearly 
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defined,  as  soon  as  it  projects  slightly  beyond  the 
plane  of  the  fundus  of  the  eye. 

Entozoa  in  the  Yitreous. —  Oysticerci  are  occasion-  entozoa. 
ally  found  in  the  vitreous  chamber,  the  cyst  in  wliich 
they  grow  being  attached  to  the  retina  or  choroid. 
Dr.  Liebreich  states  that  the  entozoon  is  first  deve-  Hydatid 
loped  behind  the  retina,  and  having  perforated  it,  '^y®'^' 
enters  the  vitreous  chamber.    A  contracting  and  elon- 
gating movement  of  the  cyst  may  be  clearly  obsei-ved, 
though  the  parasite  itself  cannot  be  distinctly  seen, 
on  account  of  the  opaque  sheath  in  which  it  is  con- 
tained.   After  a  time  the  cyst  bursts,  and  the  head 
and  neck  of  the  creature  may  then  be  defined.    It  is, 
however,  remarkable  that,  up  to  this  stage  of  the 
disease,  the  parasite  appears  to  cause  no  inconvenience 
beyond  the  shadow  cast  by  the  wavy  motion  of  the  Cause  little 
cyst  in  front  of  the  patient's  retina ;  there  is  no  pain  •'"■".'^'^'^ 
or  irritation  in  the  eje.  a  time. 

_  Dr.  Liebreich  relates  a  case  of  a  cysticercus  in  the  Liebreieh's 
vitreous,  which  he  not  only  diagnosed,  but  removed : 
passing  a  pair  of  canula  forceps  into  the  vitreous,  he  Successful 
seized  the  parasite  and  withdrew  it  from  the  eye.  '^^"o''''- 
During  the  operation,  he  contrived  to  illuminate  the 
vitreous  with  an  ophthalmoscope  which  he  fixed  to  his 
forehead,  enabling  him  to  use  both  his  hands,  and  thus 
accomplish  the  necessary  manipulation.*    Cases  of  a 
similar  kind  have  from  time  to  time  been  recorded  ;t 
in  some  the  lens  was  first  extracted,  and  subsequently 
the  parasite  removed ;  these  operations,  however,  have 
not  been  very  successful. 

_  ■  In  many  parts  of  India  filarke  are  frequently  fou.nd  FilariEe  in 
m  the  eye  ot  the  horse  :  the  entozoon  is  seen  in  the  an-  Worses, 
terior  chamber,  moving  about  like  a  thin  white  thread 
in  the  aqueous  humour.  In  the  early  stages  of  the 
disease  it  excites  no  irritation  or  inconvenience,  but 
ultimately  inflammation  ,  and  ulceration  of  the  cornea 
occur,  and  the  contents  of  the  eye,  together  with  the 
parasite,  are  evacuated.  This  may  generally  be  averted 
by  puncturing  the  cornea,  and  allowing  the  aqueous  to 
gush  out  through  the  aperture,  and  with  it  the  ento- 


*  "Atlas  d'Ophthalmoscopie,"  par  le  Dr.  E.  Liebreich  p  18 
t  Garter's  Translation  of  Zander,  p.  162.  ' 
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zoon.*  The  filaria  has  also  been  found  in  the  human 
vitreous.f 

Foreign  Bodies.— The  ophthalmoscope  is  of  the 
greateat  assistauce  in  enabling  us  to  estimate  correctly 
the  i)osition  of  foreign  bodies  in  the  vitreous.  A 
remarkable  illustration  of  this  is  to  be  found  in  the 
sixth  number  of  the  Ophthalmic  HoHi^ital  Keports : 
the  case  was  one  in  which  a  small  particle  of  steel  had 
penetrated  the  upper  eyelid  and  sclerotic,  and  entered 
the  vitreous  chamber.  The  patient  was  under  Mr. 
Uixon's  care,  and  on  examining  the  eye  with  the  oph- 
thalmoscope, he  was  enabled  to  detect  the  foreign  body 
behind  the  lens.  Mr.  Dixon  removed  it  by  pertbrating 
the  sclerotic  at  its  lower  and  outer  part,  and  passing 
a  pair  of  canula  forceps  into  the  vitreous,  with  which 
he  caught  hold  of  the  foreign  substance  and  so  with- 
drew it  I'rom  the  eye.  The  patient  made  a  rapid  re- 
covery. 

It  is  impossible  to  lay  down  special  rules  in  treating 
accidents  of  this  kind ;  almost  every  instance  we  meet 
with  will  require  some  peculiar  manipulation,  and  we 
must  exercise  oiir  ingenuity  and  mechanical  skill  in 
contriving  the  most  appropriate  means  for  accomplish- 
ing our  purpose.  With  the  ophthalmoscope,  a  foreign 
body  may  usually  be  defined,  if  sought  for  soon  after 
it  has  penetrated  the  vitreous  chamber ;  but  after  re- 
maining there  for  some  time,  it  is  likely  to  become 
bidden  by  a  covering  of  false  membrane.  The  following 
case  now  under  my  care  is  an  instance  in  point : — 

Case. — Mr.  ,  last  cold  season,  was  struck  in  the 

eye  by  a  No.  3  shot,  which  penetrated  the  lower  part 
of  the  sclerotic.  He  gradually  lost  his  sight,  and  I 
was  consulted  regarding  the  case,  some  two  months 
after  the  accident  had  occurred.  I  found  that  he  was 
quite  blind  with  the  right  eye ;  the  _  pupil  was  dilated, 
and  the  vitreous  hazy,  the  sclerotic  and  conjunctiva 
were  slightly  congested  (T.N.) ;  the  patient  suffered  no 
pain  in  the  eye.  On  examining  it  with  the  ophthal- 
moscope, I  found  the  retina  detached  from  the  choroid, 
and  at  the  bottom  of  the  vitreous  chamber  the  shot 
could  be  seen  encased  in  a  whitish  mass.    As  there 


.*  See  Indian  Annals,  No.  26.  f  Carter's  "Zander,"  p.  191. 
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was  no  possibility  of  restoring  tlie  sight,  and  as  the 
foreign  body  did  not  appear  to  cause  any  irritation,  I 
directed  my  patient  merely  to  keep  the  eye  closed  with 
a  pad  and  bandage,  and  after  a  short  time  the  con- 
junctival congestion  entirely  disappeared. 

Unfortunately,  in  India,  we  constantly  meet  with 
instances  of  a  foreign  body  in  the  vitreous,  in  the 
shape  of  a  dislocated  lens.    The  native  practitioners  A  dislo- 
nsually  operate  for  the  cure  of  cataract  by  reclination.  the 
Suppose  a  patient  is  brought  to  us  in  great  agony,  with  vitreous, 
his  eye  violently  inflamed  from  a  recently  performed  Excites 
operation  for  depression.    On  examination,  we  see  the  ^^g^J^j^j^^ 
opaque  lens  bobbing  about  behind  the  iris,  and  it  is  lion.™""*' 
necessary  to  decide  at  once  as  to  the  treatment  to  be 
pursued  under  the  circumstances.     If  the  lens  has 
heen  depressed  within  a  Aveek  or  so,  and  the  patient 
has  still  some  perception  of  light,  we  should  attempt 
to  save  the  eye,  removing  the  lens  by  linear  extraction.  ^^^^^^ 
We  may  experience  some  difficulty  in  accomplishing  extracted  if 
this,  on  account  of  the  adhesions  which  will  probably  recent, 
have  formed  between  the  iris  and  lens.    If  the  disloca- 
tion has  existed  for  more  than  fourteen  days,  and  the 
patient  is  suffering  from  considerable  pain  in  the  eye, 
and  has  lost  all  perception  of  light,  it  is  better  to  cut 
through  the  cornea  at  once,  and  turn  out  the  contents         ^  ^ 
of  the  eyeball ;  any  palliative  treatment  we  may  adopt  evacuated, 
must  expose  the  patient  to  the  risk  of  losing  the  other 
eye  from  sympathetic  irritation ;  and  there  is  no  chance 
of  the  diseased  one  being,  in  fature,  anything  but  a 
source  of  annoyance  and  pain,  so  that  the  sooner  it  is 
destroyed  the  better. 


CHAPTER  XIII. 

DISEASES  OF  THE  LENS. 

Tatliology  of  cataract — Lenticular  cataracts—Soft— 
Cortical —  Hard  —  Treatment  —  Preparation  of  pa- 
tient—Operations— Depression — Solution — Flap  ex- 
traction—Modifications— Linear  extraction — Trac- 
tion operation — Modified  linear  extraction — Linear 
extraction  without  iridectomy — Choice  of  an  opera- 
tion—  Capsular  cataract  —  T^-aumatic  cataract  — 
Dislocations  of  the  lens. 

PATHOLOGY  OF  CATARACT. 

Catahact. — The  subject  wliicli  will  almost  exclusively 
engage  our  attention  in  this  chapter  is  that  of  opacity 
of  the  lens,  or  cataract. 

The  term  cataract  should  be  restricted  to  instances 
of  opacity  of  the  lens  in  which,  so  far  as  we  can  ascer- 
tain, no  disease  exists  in  any  of  the  other  structures  of 
the  eye.  The  tension  of  the  eyeball  is  normal;  the 
patient  does  not  experience  sensations  of  flashes  of 
light  before  his  eyes ;  the  iris  is  healthy,  and  responds, 
though  it  may  be  slowly,  to  the  stimulus  of  light.  In 
fact,  the  symptoms  of  cataract  are  gradually  increasing 
dimness  of  vision,  which  is  accounted  for  by  advancing 
opacity  of  the  lens. 

Causes. — The  causes  of  cataract,  excluding  trau- 
matic and  capsular  cataracts,  have  long  been  a  subject 
of  dispute.  Evidently,  in  some  instances,  alterations 
in  the  constituents  of  the  blood  have  a  direct  influence 
on  the  formation  of  cataracts,  as,  for  example,  in  dia- 
betes-;  and  Dri  E.  Kunde,*  increasing  the  specific 


*  "  Zeitschrift  fiir  wiss.  Zoologie,"  von  Siebold  u.  Kolliker, 
Bd.  viii.  p.  466,  1857. 
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gravity  of  the  blood  by  injecting  saline  solutions  into  Artificial 
the  intestines  of  living  frogs,  found  that  under  these  production 
circumstances  their  lenses  became  opaque,  aiid  that 
the  opacity  disappeared  as  soon  as  the  consistency  of 
the  circulating  fluid  was  restored.    He  also  discovered 
that  by  freezing  these  animals  their  lenses  were  ren- 
dered opaque,  and  he  therefore  arrives  at  the  conclusion 
that  molecular  changes  taking  place  in  the  tubes  (of  From  tem- 
which  he  conceives  with  KoUiker  that  the  lens  is  com-  porary 
posed)  render  the  crystalline  opaque.    So  far  as  the  eh  an  "as  in 
tubes  of  the  lens  are  concerned,!  cannot  agree  with  tlie  lens. 
M.  Kunde,  because  I  do  not  think  that  any  such 
tubular  fibres  exist  in  the  lens  ;  but  when  we  consider 
that  it  contains  upwards  of  60  per  cent,  of  water  in 
its  normal  state,  we  may  readily  concede  this  much, 
that  alterations  in  the  specific  gravity  of  the  blood  may 
very  well  occasion  such  molecular  changes  in  the  lens 
as  shall  render  it  temporarily  opaque.    But  admitting 
all  this,  it  hardly  brings  us  nearer  the  solution  of  the 
question  as  to  the  actual  cause  of  cataract,  more  espe-  No  parallel 
cially  as  we  find,  in  certain  diseases  attended  with  a  P^t^io- 
great  drain  of  water  from  the  blood,  as  cholera,  that 
opacity  of  the  lens  does  not  occur. 

Cataract  appears  in  very  many  cases  to  be  due  to  Sponta- 
fatty  degeneration  of  the  lens  fibres,  and  this  condition 
may  be  induced  by  causes  aff"ecting  its  nutrition,  whe- 
ther  arising  from  alterations  in  the  blood,  from  defec- 
tive mnervation,  mechanical  separation,  or  lastly,  in- 
herent defects  in  the  germinal  matter  from  which  the 
fibres  of  the  lens  are  formed. 

Traumatic  cataract  may  be  induced,  as  in  the  ex-  Traumatic 
penments  of  Dr.  A.  Moers,*  by  passing  a  fine  thread  ^^^^'''ct. 
through  the  lens.    In  the  first  instance,  changes  occur 
m  the  cells  hning  the  capsule,  these  give  rise  to  rapidly  Experi- 
mcreasmg  cell-growths,  and  as  this  process  advances  ments  of 
alterations  take  place  in  the  nucleus  of  the  lens,  which 
becomes  opaque,  and  lastly,  its  cortical  substance  is 
involved  in  the  degeneration.    I  have  before  remarked 
that  I  have  been  unable  to  discover  any  germinal 
matter  m  the  lens  itself,  subsequent  to  the  adult  period 
of  hfe ;  apparently,  therefore,  the  part  furthest  removed 


*  "Arch,  fiir  Path.  Anat.,"  von  K.  Virchow,  Bd.  xxxii.  p.  45, 
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from  the  cells  lining  the  capsule  would  be  the  first  to 
suffer  under  the  above-described  circumstances,  pre- 
cisely as  in  the  case  of  the  contractile  tissue  of  muscle 
under  similar  conditions  :  in  fact,  I  consider  the  lens 
to  be  the  most  perfect  example  of  contractile  tissue  to 
be  .met  with  in  the  human  body,  and  that  its  study, 
with  regard  to  the  problem  of  contractility  and  the 
action  of  the  nerve-force,  may  yet  throw  much  light 
upon  these  important  subjects. 

Classification  of  Cataracts.  —  Cataracts  may  be 
divided  into  two  classes,  the  lenticular  and  capsular  : 
in  the  former  the  lens  is  involved,  and  in  the  latter  the 
capsule ;  or  rather,  the  inner  or  outer  surface  of  the 
capsule  becomes  opaque,  in  consequence  of  the  forma- 
tion of  neo-plastic  growths  in  this  situation.  Lastly, 
we  shall  have  to  consider  the  circumstances  of  trau- 
matic cataract. 
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Lenticulak  Catakacts  may  be  described  under  four 
heads :  the  soft,  cortical  or  mixed,  senile  or  hard,  and 
zonular  cataracts. 

1.  Soft  Cataract  is  most  commonly  met  with  among 
infants  and  young  people ;  I  see  no  inconsiderable 
number  of  cases  of  this  kind  among  the  natives,  the 
patients  being  under  thirty  years  of  age. 

In  instances  of  soft  cataract  the  fibres  of  the  lens  not 
only  undergo  fatty  degeneration,  but  are  disintegrated 
and  broken  up.  On  account  of  the  contents  of  the 
capsule  being  lluid,  it  often  bulges  forwards,  pushing 
the  iris  before  it,  and  lessening  the  antero-posterior 
diameter  of  the  anterior  chamber. 

It  is  hardly  possible  to  mistake  this  form  of  cataract : 
the  pupil  being  fully  dilated  with  atropine,  the  opaque 
lens  appears  like  a  bag  full  of  creamy  fluid,  being  per- 
fectly free  from  striaa,  whether  examined  by  direct  or 
transmitted  light.  A  few  opaque  or  chalky-looking 
spots  are  occasionally  noticed  on  the  inner  surface  of 
the  capsule,  and  now  and  then  flakes  of  cholesterine 
may  be  seen  in  it.  On  examining  the  lens  with  the 
ophthalmoscope,  it  wiU  be  found  that  the  opacity 
reaches  to  the  circumference  of  the  lens,  so  that  we 
cannot  possibly  see  any  portion  of  the  fundus  of  the 
eye  in  these  cases. 

It  sometimes  happens  that  the  contents  of  the  cap- 
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sule  when  fluid  are  gradually  absorbed,  with  the  excep- 
tion of  a  small  quantity  of  its  earthy  material,  which 
attaches  itself  to  the  inner  surface  ;  at  the  same  time 
the  capsule  shrinks,  so  that  ultimately  we  notice  a  leaving:  an 
white,  irregular-looking  membrane,  situated  behind  the  ^^emb?ane. 
pupil,  and  by  transmitted  light  its  surface  appears 
wrinkled.  The  opacity  seems  to  be  placed  at  some 
little  distance  behind  the  iris,  a  space  evidently  existing 
between  the  pui)il  and  the  opaque  membrane. 

The  remains  of  a  soft  cataract  of  this  kind  are  ^^^^^  ^ 
generally  very  tough,  and  the  elasticity  of  the  capsule  tough, 
having  been  greatly  impaired,  or  lost,  it  is  difl&cult  to 
destroy  these  membranes  with  a  needle ;  they  are  better 
taken  away  by  opening  the  anterior  chamber,  and 
seizing  the  opaque  capsule  with  a  pair  of  forceps,  when 
it  may  be  withdrawn  from  the  eye. 

2.  Cortical,  or  Mixed  Cataract.— Vntil  the  age  of  f;,t^°j;Jj<=^l 
forty  the  nucleus  of  the  lens  is  hardly  distinguishable  in  middle 
from  its  cortical  substance,  and  as  the  so-called  cor-  a&e. 
tical  cataract  often  occurs  before  this  age,  the  term  is 
scarcely  well  chosen  to  distinguish  this  form  of  the  ^g'^gj^^' 
disease  from  opacities  involving  the  nucleus  of  the  ^ 
lens. 

The  fu-st  appearance  of  a  cortical  cataract  is  gene-  gtrise  begin 
rally  observed  as  a  series  of  sti'ige  commencing  at  the  at  cireum- 
circumference  of  the  lens  and  converging  towards  its 
centie.  The  striee  are  often  situated  at  some  distance 
behind  the  iris,  in  the  posterior  layers  or  substance  of 
the  lens;  this  condition  is  best  seen  bythe  lateral  method 
of  illumination.  As  the  cataract  advances,  the  strise 
increase  in  breadth  and  length,  and  become  of  a  whitish 
colour ;  the  younger  the  patient,  and  the  more  rapid 
the  advance  of  the  cataract,  the  broader  and  more 
mother-of-pearl-like  the  opaque  bands  in  the  lens  ap- 
pear. They  ultimately  occupy  the  entire  lens,  when  the 
cortical  cataract  is  complete. 

The  fully  formed  cataract  presents  the  following 
appearances  :  the  pupil  lies  immediately  on  the  opaque  When  fully 
lens,  the  degenerated  cortical  substance  extending  up  [|^g'"jg^' 
i  to  the  anterior  capsule.*  The  pupil  having  been  dilated  the  cata- " 
"  with  atropine,  the  lens  appears  uniformly  opaque,  and 
is  marked  with  bands  of  mother-of-pearl  or  opal-like  Opal-like 
.  bauds. 

*  "Maladies  des  Yeux,"  M.  Wecker,  vol.  ii.  p.  150. 
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appearance;  the  centre  of  tlie  lens  may  present  a 
slightly  yellowish  tint,  and  by  transmitted  light  it  will 
be  seen  to  be  of  a  denser  consistency  than  its  circum- 
ference. This  point  is  best  determined,  however,  by 
means  of  the  ophthalmoscope ;  we  shall  then  discover 
that  the  margin  of  the  lens  allows  a  certain  number  of 
the  rays  of  light  to  pass  through  it,  and  a  reddish 
reflection  may  be  observed  from  the  fundus  of  the  eye ; 
the  denser,  central  portion  of  course  entirely  obstructs 
the  rays  of  light,  and  appears  as  an  opaque  mass, 
surrounded  by  a  dim  reflection  from  the  retina  through 
the  circumference  of  the  lens.  In  the  case  of  a  soft 
cataract  no  such  coloration  is  observed,  nor  are  there 
any  stri^  to  be  seen  on  its  surface.  If  the  cortical 
cataract  aiopears  in  a  person  advanced  in  life,  or  is  of 
long  standing,  the  fibrous  bands  of  the  cortical  sub- 
stance are  less  marked,  and  the  centre  of  the  lens  (its 
nucleus)  assumes  a  more  decidedly  amber  tint. 

3.  Senile,  or  Sard  Cataract.— On^  of  the  difficulties 
we  meet  with  in  tracing  the  characteristic  appearances 
of  a  senile  cataract,  arises  from  the  slow  invasion  and 
indefinite  character  of  the  disease  in  its  early  stages. 
As  a  person  advances  in  Hfe,  senile  changes  take  place 
in  the  lens  by  which  its  nucleus  is  rendered  amber- 
coloured  and  in  some  degree  opaque,  and  yet  the  in- 
dividual may  possess  very  good  sight,  at  most  being 
only  presbyopic,  and  is  not  considered  to  have  cataract ; 
but  if  this  degeneration  advances,  and  the  nucleus  of 
the  lens  becomes  sufficiently  opaque  to  prevent  the  rays 
of  hght  from  reaching  the  retina,  a  senile  cataract  is 
then  said  to  exist. 

This  form  of  cataract  seldom  if  ever  occurs  in  a 
patient  under  forty-five  years  of  age.  In  its  early 
stages  the  lens  presents  a  yellowish,  or  amber  colour, 
most  marked  in  its  centre,  and  a  clear  space  may 
be  seen  to  exist  between  the  pupil  and  the  opacity,  the 
cortical  substance  of  the  lens  being  comparatively  unaf- 
fected. On  dilating  the  pupil,  we  shall  notice  opales- 
cent striae  extending  from  the  circumference  towards 
the  axis  of  the  lens.  As  the  disease  advances  the  strise 
become  deeper  and  more  distinct,  but  still  the  promi- 
nent feature  in  the  lens  is  its  amber-coloured  centre, 
which  is  indeed  the  princijjal  characteristic  of  the  hard 
cataract.  On  examination  with  the  ophthalmoscope, 
the  circumference  of  the  lens  will  be  found  to  be  less 
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opaque  than  its  nucleus,  and  a  reflection  from  the 
fundus  of  the  eye  will  be  observed. 

In  these  cases  of  senile  cataract,  we  may  frequently 
observe  delicate  spots  on  the  inner  surface  of  the  Capsule 
capsule ;  they  consist  of  fatty  epithelium  ;  and  as  these  spotted  and 
degenerative  changes  advance  in  the  cells  of  the  capsule, 
it  becomes  firmly  glued  down  to  the  cortical  substance 
of  the  lens,  so  that  it  is  often  difficiilt  to  separate  the 
two.    At  the  same  time  the  lens  becomes  flattened  Lens  flat- 
from  before  backwards,  and  its  circumference  sharp 
and  contracted ;  this,  in  fact,  is  the  usual  form  of  the 
lens  after  it  has  imdergone  senile  degeneration,  and 
become  converted  into  a  hard  cataract. 

The  length  of  time  which  a  senile  cataract  takes  to  May  take  a 
form  IS  very  uncertain.  We  are  frequently  pressed  by  J,*^"^  ^^""^  ^'^ 
patients  to  state  how  long  they  are  hkely  to  be  able  to 
read,  or  get  about  by  the  aid  of  the  affected  eye ;  but 
we  must  carefully  avoid  committing  ourselves  to  an 
opmion  on  these  matters,  for  it  is  quite  impossible  to 
determme,  in  any  individual  case,  how  long  these  senile 
changes  may  contmue  without  producing  bliudness. 

4.  Zonular  Cataract  is  most  frequently  a  cono-enital  4.  Zonular 
affection,  but  may  occur  in  after  hfe  as  an  effect  of  ot'n'L 
irido-choroiditis.  genital  ' 

in  mlancy,  opacities  in  the  lens  of  this  description 
may  be  overlooked,  the  child  not  showing  any  sio-ns 
of  defective  vision  until  he  is  about  two  years  old  and 
begms  to  employ  his  eyes  on  small  objects ;  even  then  Compatible 
lie  may  see  very  weU.  I  have  now  a  young  man  under  ""'^^^ 
my  care,  nmeteen  years  of  age,  who  is  affected  with 
zonular  cataract  m  both  eyes,  but  is  employed  as  a 
compositor,  and  states  that  his  sight  has  not  o-rown 
worse  as  lono^  as  he  can  remember  ;  but  from  constantly 
holdmg  his  head  close  down  to  the  type  upon  which  he 
is  engaged  so  as  to  magnify  the  visual  image,  he  has 
becoine  intensely  myopic:  it  was  on  this  account  that 
he  lately  consulted  me. 

The  opacity  of"  the  lens  in  zonular  cataract  is  situated  Situated  in 
between  the  posterior  cortical  layers  of  the  lens  and  the  posterior 
nucleus;  it  is  seen,  therefore,  at  some  distance  behind  Ip^f'""''' 
the  pupil,  the  anterior  cortical  substance  and  the 
nucleus  mtervening  between  the  opacity  and  the 


*  "  Augenheilkunde,"  Stellwag  von  Carion,  p.  621. 


494 


DISEASES  OF  THE  LENS. 


Opacity 
greatest  in 
the  axis. 


Stationary 
fonn. 


Progres- 
sive. 


Fundus 
■yisiljle  with 
oplUhal- 
moscope. 


Diagnosis 
important. 


Black 
cataract. 


The  pupil  having  been  dilated  with  atropine,  a 
whitish  grey  film  is  seen  in  the  lens  in  the  position 
above  indicated,  looking  very  much  as  though  a  piece 
of  silver-paper  had  been  stuck  on  to  the  postei-ior  sur- ' 
face  of  the  lens.  The  opacity  is  always  greatest  in  the 
axis  of  vision,  often  appearing  to  be  of  a  chalky  con- 
sistency, with  striaa  radiating  outwards  from  this 
central  portion ;  the  circumference  of  the  lens  is  fre- 
quently perfectly  transparent. 

These  cases  of  zonular  opacity  may  be  divided  into 
two  classes,  the  stationary  and  the  progressive.  In 
the  former,  the  opacity  is  always  well  defined,  small, 
and  the  circumference  of  the  lens  perfectly  transparent. 
If  a  zonular  cataract  presents  appearances  of  this  kind, 
we  may  be  almost  certain  that  it  will  not  advance  for 
years,  or  it  may  be  for  life.  On  the  other  hand,  if  in 
addition  to  the  central  opacity,  we  notice  that  the  cir- 
cumference of  the  lens  is  marked  with  small  opaque 
dots,  or  striiB,  we  may  be  sui-e  that  the  cataract  will 
progress,  and  we  must  plan  our  procedure  accordingly. 
These  streaks  and  spots  in  the  cortical  substance  of  the 
lens  are  best  seen  by  means  of  the  lateral  method  of 
illumination. 

If  an  eye  affected  with  zonular  cataract  be  examined 
with  the  ophthahno  scope,  we  shaU,  unless  in  a  far 
advanced  case,  see  the  fundus  of  the  eye  clearly  through 
the  circumference  of  the  lens ;  and  even  through  its 
densest  portion  a  dim  reflection  from  the  back  of  the 
eye  will  be  perceptible. 

It  is  a  matter  of  considerable  practical  importance  to 
diagnose  between  a  stationary  and  advancing  zonular 
cataract,  for  in  the  former  the  operation  ot  iridesis  or 
iridectomy  only  will  be  necessary,  but  it  the  cataract  is 
advancing  it  is  better  to  remove  the  lens. 

Several  other  rare  forms  of  cataract  have  been  de- 
scribed by  various  writers  on  the  subject;  among  these 
black  cataract  has  held  a  prominent  place ;  this  form 
of  opacity  of  the  lens  appears  to  arise  from  an  mhitra- 
tion  of  hsematine  into  the  opaque  lens,*  and  olten 
iudicates  some  deep-seated  disease  of  the  eye;  cho- 
joido-retinitis  has  more  than  once  been  observed  after 
extracting  such  a  lens.   


•  "  Maladies  des  Teux :"  L.  A.  DeSmarres,  t.  iii. 
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The  calcareous  or  bony  cataract  is  another  rai-e  form  Bony 
of  disease,  the  lens  undergoing  calcareous  degeneration  cataract, 
similar  to  that  met  with  in  other  jDarts  of  the  body. 


TBEATMENT  OP  CATAKACT. 


PfiELiMiNAUY  Examination. — Before  describing  the  Teeat- 
operations  usually  resorted  to  for  the  removal  of 
opaque  lens,  it  will  be  desirable  to  point  out  certain 
preliminary  considerations  and  inquiries  which  should  Preliminary 
precede  any  operative  interference  in  a  case  of  cataract,  inquiry, 
and  the  result  of  which  must  guide  us  in  the  choice  of 
an  operation,  and  the  general  management  of  the  case. 
We  should  endeavour  to  ascertain,  in  the  first  instance, 
the  special  characters  of  the  cataract  to  be  operated 
on— first,  as  to  its  consistency,  and  secondly,  as  to  the 
extent  of  the  cortical  portion  involved;  and  lastly,  we 
should  investigate  the  condition  of  the  eye  irrespec- 
tively of  the  cataract,  the  state  of  the  patient's  health, 
together  with  the  preparatory  treatment  which  may 
be  necessary  before  the  operation. 

1.  As  to  the  Nature  of  the  Cataract.— There  can  be  i.  Nature 
no  difficulty  m  the  diagnosis  of  a  zonular  cataract;  of  the 
but  the  question  often  ■  arises  whether  the  cataract  is 
a  fluid  or  a  cortical  one,  and  doubtless  in  some  cases  Zonular 
the  two  forms  of  cataract  run  into  one  another,  and  unmistake- 
the  character  may  then  be  obscure.    But  the  pupil 
havmg  been  dilated  with  atropine,  if  the  anterior  sur-  Diagnosis 
tace  ot  the  lens  appears  to  bulge  forwards,  the  lens  of  soft, 
bemg  uniformly  opaque,  and  of  a  cream  colour,  no 
striiB,  or  only  famt  ones,  being  visible  on  its  surface 
when  examined  by  transmitted  light,  when,  moreover 
with  the  ophthalmoscope,  we  find  the  lens  densely 
opaque  up  to  its  circumference,— under  these  circum- 
stances we  may  almost  safely  predict  that  the  con- 
tents  of  the  capsule  are  fluid. 

In  some  rare  instances  the  nucleus  maybe  hard  and  Morgagnian 
tiie  cortex  fluid  (a  Morgagnian  cataract),  in  which  ^^t'^ract. 
case  the  hard  nucleus  can  be  seen  floating  about  in  the 
fluid  lenticular  matter.  Cases  of  this  kind  are  not 
likely  to  occur  before  the  patient  is  forty  years  of  a^e 
for  until  that  time  of  life  the  nucleus  of  the  lens  will 
hardly  exist. 

ih^^J^'^'^f  cataract,  when  fully  formed,  presents  Cortieal 
the  mother-ot-pearl-hke  striiB,  or  bands,  on  its  surface  known  by 
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wliich  are  characteristic  of  this  form  of  opacity  of  the 
lens ;  but  the  opaline,  fatty  cortical  substance  may 
often  enclose  a  hard  nucleus,  especially  if  the  patient 
is  upwards  of  forty -five  years  of  age.  We  must  always 
carefully  examine  an  eye  affected  with  apparently  cor- 
tical cataract  by  transmitted  light,  and  if  we  detect  an 
amber  tinge  in  its  central  part,  we  may  fairly  expect 
that  its  nucleus  is  a  hard  one, 

Lastly,  the  amber  colour  of  the  senile  cataract  is 
hardly  to  be  mistaken,  especially  if  striae  are  seen 
radiating  inwards  from  its  circumference,  and  if  on  ex- 
amination with  the  ophthalmoscope  we  find  the  centre 
of  the  lens  densely  opaque,  while  its  outer  part  allows 
a  few  rays  of  light  to  pass  through  it  from  the  fundus. 

2.  Extent  of  the  Cataract. — Having  formed  our 
opinion  as  to  the  nature  of  the  cataract  we  have  to 
deal  with,  the  next  question  is  as  to  the  extent  to  which 
the  lens  is  involved ;  — is  the  whole  of  its  cortical  sub- 
stance opaque  or  not?  It  is  of  considerable  imjjjor- 
tance  to  determine  this  point,  because,  if  the  cortical 
substance  of  the  lens  is  still  transparent,  during  the 
extraction  of  the  cataract  the  cortical  matter  may  be- 
come detached  and  entangled  in  the  iris,  and,  escaping 
our  notice,  it  may  subsequently  set  up  inflammation 
in  the  part,  and  cause  dangerous  hyperaction  in  the 
deeper  structures  of  the  eye.  If,  on  the  other  hand, 
the  whole  of  the  cortical  substance  is  opaque,  we  shall 
more  easily  see  any  fragments  of  the  lens  which  may 
happen  to  be  left  in  the  anterior  chamber,  and  may 
generally  remove  them  without  difficulty  vsdth  the  scoop. 

The  best  means  we  have  of  ascertaining  the  extent 
of  the  cortical  substance  implicated  is,  to  examine  the 
eye  by  transmitted  light,  noticing  if  the  f ree  margin  of 
the  iris  appears  in  absolute  contact  with  the  opaque 
lens,  or  if  there  is  a  space  between  the  pupil  and  the 
cataract ;  in  the  former  case  the  anterior  part  of  the 
cortical  substance  is  evidently  opaque ;  but  if  the  iris 
appears  separated  from  the  cataract,  some  of  the  cor- 
tical substance  of  the  lens  is  still  transparent.  We 
shall  more  readily  obsei-ve  these  distinguishing  features 
if  the  pupil  has  been  very  sHghtly  dilated  with  atropine. 

It  has  been  proposed,  in  cases  where  the  cataract 
has  been  long  forming,  and  therefore  causing  consider- 
able impairment  of  vision,  but  yet  the  cortex  of  the 
lens  has  not  become  wholly  involved,  to  puncture  the 
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capsule,  and  thus  hasten  the  degenerative  j^rocess.  In- 
stances may  sometimes  occur  where  this  jjlan  is  advi- 
sable, but  1  should  generally  prefer,  having  performed 
iridectomy,  to  extract  such  a  lens  in  its  capsule,  so  that 
none  of  the  soft  and  transparent  cortical  matter  might 
attach  itself  to  the  iris. 

Another  important  question  is  likely  to  arise  regard- 
ing the  maturity  of  a  cataract.    Supposing  that  in 
one  eye  the  lens  is  opaque,  and  in  the  other  tolerably 
transparent,  should  we  wait  tiU  both  eyes  are  equally 
involved  before  operating,  or  should  we  remove  the 
cataract  at  once?    It  seems  better,  without  doubt,  to  if  one  lens 
get  rid  of  the  opaque  lens  under  these  circumstances,  only  is 
because  there  can  be  no  vaUd  reason  for  keeping  our  °p"^"?' 
patient  in  suspense  and  discom  fort  till  he  is  completely 
blind,  when  _  by  operating  on  the  one  eye  he  may  be 
able  to  use  it,  while  the  degeneration  is  progressing  in 
the_  other,  and  may  thus  be  enabled  to  perform  the 
ordinary  duties  of  life  without  interruption. 

It  may  be  laid  down  as  a  general  rule,  that,  when 
both  eyes  are  involved,  only  one  should  be  operated  on  Operate  on 
at  a  tmie  ;  I  hardly  know  of  any  circumstances  that      ^-^'^  o"'y 
would  make  me  perform  a  double  extraction  at  one  ^ 
sittmg,  unless  in  the  instance  of  double  traumatic 
cataract,  when  we  should  do  well  to  relieve  both  eyes 
as  soon  as  possible  from  the  irritation  induced  by  the 
swoUen  and  opaque  lenses. 

3^  As  to  the  Absence  of  Complications.— Before  un-  3  Ascertain 
dertakmg  an  operation  for  the  cure  of  cataract,  we  must  the  absence 
be  fully  satisfied  that  the  case  is  one  of  pure  cataract  °f  ^^her 
This  observation  may  appear  superfluous  ;  nevertheless 
the  caution  is  very  necessary,  because  opacity  of  the 
lens  and  cataract  may  be  very  different  things.    It  is 
not  necessary  for  me  to  recapitulate  the  characteristic 
symptoms  of  glaucoma,  choroiditis,  irido-choroiditis 
and  such  Hke  diseases,  which  implicate  the  lens  and 
render  it  more  or  less  opaque,  because  I  have  distinctly 
defined  cataract  to  be  an  opacity  of  the  lens  arising 
from  no  such  assignable  causes.     If,  therefore,  the  iris 
13  unhealthy  or  the  tension  of  the  globe  is  abnormal 
the  case  is  not  one  of  simple  cataract;  and  unless  we 
are_  thoroughly  acquainted  with  the  various  diseases 
which  cause  opacity  of  the  lens,  we  cannot  possibly  un- 
dertake so  serious  an  operation  as  extraction  with  any 
confidence  of  success. 
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It  is  always  desirable  to  determine,  before  operating 
for  cataract,  the  amount  of  vision  the  patient  possesses, 
for  it  may  happen  that  in  addition  to  the  cataract  he 
has  atrophy  of  the  disc,  or  detachment  of  the  retina,  or 
other  disorganization — conditions  which  we  could  not 
ascertain  by  any  external  symptoms,  and  which  may 
have  come  on  so  gradually,  that  the  patient  himself  may 
be  quite  unaware  of  there  being  any  complication  of 
the  kind.  To  determine  the  amount  of  vision,  the  pupil 
must  be  fully  dilated  with  atropine ;  and  I  may  here 
remark  that,  if  the  patient's  pupil  does  not  dilate 
readily  on  the  application  of  atropine  to  the  eye,  it  is  no 
favourable  sign,  the  choroid,  or  iris,  being  very  pro- 
bably compromised.  The  action  of  the  mydriatic 
being  fully  established,  the  patient  is  to  be  taken  into 
a  dark  room,  and  the  flame  of  a  lamp  held  at  various 
distances,  and  in  diflferent  positions  with  respect  to  the 
eye  ;  if  he  sees  the  flame  with  tolerable  distinctness  in 
all  directions,  particularly  above  and  below  the  eye, 
we  may  be  pretty  certain  that  no  detachment  of  the 
tetina  exists,  and  that  the  optic  nerve  is  healthy. 
Even  in  the  case  of  young  children  we  may  generally 
succeed  in  making  an  examination  of  this  kind,  and  it 
is  very  necessary,  for  the  soft  cataract  met  with 
among  infants,  especially  if  accompanied  with  a  rolling 
motion  of  the  eye-balls,  generally  indicates  deep-seated 
disease.  Our  prognosis  in  such  a  case  will  be  far  from 
a  happy  one,  unless  the  little  patient's  attention  is 
caught  by,  and  his  eyes  follow,  the  flame  of  a  candle 
held  before  him. 

4.  General  Health. — We  must  also  take  the  cir- 
cumstances of  the  patient's  general  health  into  our 
consideration  before  operating  for  cataract ;  if  weak, 
or  otherwise  out  of  sorts,  we  must  put  ofi"  the  ojiera- 
tion  until  his  health  improves.  The  existence  of  chronic 
bronchitis  is  especially  against  the  success  of  the  opera- 
tion. AH  that  can  be  said  on  this  subject  is,  do  not 
operate  if  the  patient  is  not  in  his  usual  state  of  health, 
and  if  he  is,  the  less  preparatory  treatment  he  has  the 
better,  unless  we  propose  giving  chloroform,  as  I  shall 
subsequently  explain. 

Besides  carefully  considering  the  state  of  the  patient's 
health,  we  must  also  satisfy  ourselves  as  to  his  temper 
I  lately  had  under  my  care  an  unfortunate  gentleman 
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whose  Mstory  lias  left  a  lasting  impression  on  my  mind  :  • 
his  general  liealth  was  good,  and  the  eye  most  favour- 
able for  operation,  but,  unfortunately,  my  patient 
possessed  a  most  irritable  temper ;  no  sooner  was  the 
operation  over  than  the  bandages  were  torn  off,  all  rules 
and  treatment  set  at  defiance,  and  of  course  the  eye 
was  lost.  It  is  fortunately  seldom  that  we  meet  with 
patients  of  this  kind ;  but  as  our  only  chance  of  obtain- 
mg  information  on  the  subject  is  through  their  usual 
medical  attendant  or  friends,  it  is  evidently  neces- 
sary to  make  inquiries  on  these  matters.  It  is  also  and  make 
well  to  allow  our  patients  to  settle  any  business 
they  may  have  in  hand,  so  as  to  be  able  to  give  them- 
selves  up  entirely  to  our  bidding  during,  and  after,  the 
operation. 

Prepakation  op  the  Patient.-As  I  have  above  peepab^- 
stated,  the  immediate  preparation  on  the  part  of  the  '^^o^' 
patient  for  the  operation  wiU  depend  upon  whether  we 
are  going  to  give  him  chloroform  or  not ;  if  not,  the 
less  we  interfere  with  his  usual  habits  the  bette'r  •  a 
mild  purgative  may  be  administered  two  days  before 
we  operate. 

_   Chloroform.— 1£  we  propose  giving  chloroform,  it  in  case  of 
IS  weU  to  prescribe  a  dose  of  castor  oil,  or  some  other  chloroform, 
purgative,  two  days  before  the  operation,  and  the  day 
immediately  preceding  it  the  patient  should  take  no 
sohd  food  after  ]  p.m.  ;  we  should  then  endeavour  to 
operate  early  the  next  morning,  before  he  has  tasted 
either  liquid  pr  soHd  food     If  these  precautions  are  to  prevent 
followed  out  It  IS  very  seldom  indeed  that  a  patient  vomYtog"' 
will  vomit  after  inhaling  chloroform. 

With  regard  to  the  advisabilitv  of  administerin.^ 
chloroform  during  the  various  operations  for  extract''- 
mg  the  lens,  surgeons  evidently  differ  on  this  point 
The  principal  arguments  against  the  use  of  chloroform 
are,  that  people  have  died  under  its  influence,  and  that 
It  is  likely  to  be  followed  by  vomiting.    The  first  of  Objections 
the  objections,  if  vahd,  is  equally  appUcable  to  other  «hloro- 
operations,  and  is  hardly  tenable  at  the  present  dav  • 
and  as  to  vomiting  after  chloroform,  if  the  patient  is 
previously  prepared  for  it,  it  seldom  occurs,  and  should 
it  take  place,  an  elastic  bandage  secured  over  the  eve 
immediately   after  the  operation  prevents  iniurious 
consequences.    I  may  add  that  a  subcutaneous  iniec 
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tion  of  morpliia  prior  to  the  operation,  will  almost 
certainly  prevent  vomiting,  if  used  in  addition  to  the 
preparatory  measures  above  described.* 

On  the  other  hand  it  may  be  urged,  that  during 
extraction  it  is  most  important  to  have  the  patient 
absolutely  passive  and  free  from  pain,  and  this  chloro- 
form secures,  rendering  the  proceeding  comparatively 
easy,  and  increasing  the  chance  of  success,  particu- 
larly if  the  operator  is  young  at  his  work  ;  and  lastly, 
it  saves  the  patient  some  suffering  and  anxiety. 

Upon  one  point  I  would  strongly  insist,  it  is  this — 
that  the  patient  should  be  rendered  absolutely  and 
completely  insensible  ;  both  sensation  and  reflex  action 
must  be  totally  in  abeyance  during  the  time  we  are 
operating,  otherwise  it  were  far  better  to  leave  the 
chloroform  alone.  Unless  I  have  an  assistant  with 
me  who  is  in  the  habit  of  administering  chloroform,  I 
verv  much  prefer  giving  it  myself,  and  then  proceeding 
to  operate  ;  there  is  nothing  so  fidgeting  as  seeing  an 
assistant  turning  to  you  with  a  diffident  air,  as  though 
to  inquire  if  you  wished  any  more  chloroform  given,  or 
as  if  seeking  to  know  whether  all  were  safe  with  the 
patient;  under  these  circumstances  it  is  better  to  take 
the  matter  in  hand  oneself. 

Before  closing  these  remarks  on  chloroform,  I  am 
bound  to  observe,  that  some  of  our  most  able  surgeons 
seem  hardly  to  approve  of  chloroform.  It  may  be  that 
these  gentlemen  have  had  such  vast  experience,  that 
they  do  not  stand  in  need  of  the  aid  which  chloroform 
certainly  affords  the  operator,  and  doubtless  after  long 
practice  one  feels  that  in  many  cases  better  success  may 
be  obtained  in  removing  a  cataract  without  the  aid  of 
angesthetics  ;  nevertheless  to  the  greater  number  of 
medical  officers  in  this  and  other  parts  of  the  world, 
who  not  having  the  wards  of  an  ophthalmic  hospital 
at  their  command,  cannot  have  the  opportunity  of 
attaining  such  perfection,  I  can  say  with  confidence, 
operate  when  your  patient  is  fully  under  the  influence 
of  chloroform,  and  then  with  ordinary  care  and  know- 


*  In  India  we  cannot  make  use  of  ether,  as  m  Europe,  on 
account  of  the  high  temperatm-e ;  but  it  seems  very  probable 
that  the  bichloride  of  methylene,  as  recommended  by  Dr.  Kicti- 
ardson  or  even  ether,  would  induce  less  vomitiu!?,  and  as  an 
anffisthetic  in  extraction,  act  better  than  chloroform. 
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ledge,  your  success  will  be  very  great ;  abstain  from 
giving  clilorof orm,  and  you  may  spoil  many  eyes  before 
you  can  attain  the  like  happy  results. 

I  may  now  proceed  to  describe  the  operations  em- 
ployed for  the  cure  of  cataract,  and  I  shall  subse- 
quently make  a  few  general  remarks  upon  the  applica- 
bihty  of  the  various  operations  to  different  cases. 


OPEEATIONS. 


Depression  or  Reclination  op  the  Lens. — The  in-  Eeolis-a- 
strument  required  for  the  operation  is  a  fine  needle  sclebo* 
having  its  extremity  flattened  and  slightly  curved.        nixis.  ' 

The  pupil  having  been  dilated  with  atropine,  the 
patient  is  to  be  seated  on  a  low  chair  facing  a  window,  General 
so  that  the  light  may  fall  upon  the  eye  to  be  operated  arrange- 
on.  The  other  eye  being  covered,  the  surgeon  places 
himself  opposite,  but  slightly  raised  above  the  level  of 
his  patient,  his  elbow  being  supported  upon  the  knee 
of  the  same  side.  An  assistant,  situated  behind  the 
patient,  should  fix  his  head  against  his  breast  with  one 
hand,  and  with  the  other  raise  the  upper  Hd. 

Supposing  the  left  eye  is  to  be  operated  on,  the  Operation 
surgeon,  taking  the  cui-ved  needle  in  his  right  hand,  as  "described, 
he  would  a  writing  pen,  should  rest  the  fourth  finger 
on  the  patient's  temple,  and  run  the  point-of  the  instru- 
ment through  the  sclerotic,  at  about  a  line  from  the 
cu-cumference  of  the  cornea,  a  Uttle  below  the  level  of 
the  horizontal  diameter  of  the  pupil ;  then  thrusting 
the  needle  onwards,  its  convexity  being  turned  towards 
the  iris,  the  concavity  is  to  be  pushed  against  the 
summit  of  the  crystalline,  so  as  to  force  the  lens  down-  Ligament 
wards  ;  the  needle  is  then  to  be  passed  round  the  lens,  and  capsule 
breaking  through  the  suspensory  ligament ;  and  lastly, 
its  curved  point  is  to  be  drawn  across  the  anterior  sur- 
face of  the  lens,  so  as  freely  to  rupture  its  capsule, 
after  which  the  lens  is  to  be  thrust  backwards  into  the  Lens  de 
vitreous  (Fig.  35),  leaving  the  pupil  clear  and  vision  pressed, 
distinct.    The  needle  may  then  be  withdrawn  from  the 
eye,  taking^  care  to  keep  its  sharp  point  turned  away 
from  the  iris. 

Scarpa  says,  it  is  very  necessary  in  this  operation 
not  to  run  the  needle  into  the  cortical  substance  of  the 
lens,  and  while  depressing  the  crystalline  to  leave  the 
capsule  in  situ.    These  objects  may  be  secured  by 
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keeping  in  view  the  brightness  of  the  needle  as  seen 
through  the  pupil,  or  by  moving  the  instrument  out- 
wards through  the  pupil  into  the  anterior  chamber. 

The  only  after-treatment  necessary  will  be  to  close 
the  eye  for  a  few  days  with  a  pad  and  bandage,  keeping 
the  patient  in  a  dark  room.    If  any  inflammatory  or 

Fig.  35. 


Avoid 
doing  too 
much  at 
once. 


other  complications  occur,  they  mnst  be  treated  upon 
the  principles  which  I  shall  describe  more  fully  when 
speaking  of  extraction  of  the  lens  by  the  flap  operation. 

The  Operation  oe  Solution  or  Absorption. — The 
pupil  having  been  dilated  with  atropine,  and  the 
patient  laid  on  his  back  on  a  covenient  couch,  in  front 
of  a  good  Hght,  the  eyelids  are  to  be  separated  \vnth  a 
stop-speculum,  and  the  surgeon,  standing  or  sitting 
behind  his  patient's  head,  passes  a  needle  through  the 
cornea  near  its  outer  margin,  puncturing  the  centre  of 
the  anterior  capsule  and  cortical  substance  of  the  lens. 
No  pressure  should  be  exercised  on  the  lens,  or  we  may 
thrust  it  backwards  into  the  vitreous  chamber ;  this 
may  be  avoided  by  using  the  needle  as  a  driU,  rotating 
its  handle  gently,  so  as  to  bore  a  hole  through  the 
capsule  and  into  the  lens.  As  the  needle  is  being  with- 
drawn from  the  lens,  the  capsule  may  be  torn  open  to 
about  the  extent  of  the  undilated  pupil. 

The  size  of  the  opening  made  in  the  capsule  must, 
however,  depend  upon  the  nature  of  its  contents :  if 
fluid,  we  may  freely  incise  the  capsule,  and  allow  the 
soft  lenticular  matter  to  escape  into  the  anterior 
chamber,  and  so  through  the  opening  in  the  cornea ; 
but  as  a  general  rule,  we  cannot  be  too  cautious  in 
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lacerating  tlie  capsule  ;  it  is  far  better  to  have  to  repeat 
the  operation  than  to  do  too  much  at  one  time. 

In  the  majority  of  cases,  the  needle  will  have  to  be  The  opera- 
used  as  above  described  several  times,  at  intervals  vary-  must 
ing  fi-om  a  month  to  six  weeks  ;  and  among  persons  ^  "^^^^  ^  ' 
advanced  in  life,  it  frequently  takes  a  year  before  the  Absorption 
whole  of  the  lens  is  absorbed.    At  each  fresh  operation  tedious, 
the  needle  may  be  more  deeply  drilled  into  the  lens  ; 
but  as  I  have  before  remarked,  we  can  hardly  exercise 
too  much  caution  in  these  cases  ;  for  if  any  of  the  lens 
substance  escapes  through  the  opening  we  have  made 
in  the  cajDsule,  and  attaches  itself  to  the  iris,  it  may  set 
up  the  most  violent  inflammation,  rendering  it  neces- 
sary for  us  to  take  away  the  crystalline  at  once  by 
linear  extraction,  or  we  may  succeed  in  introducing  a 
small  scoop  through  a  wound  in  the  cornea,  and  remov- 
ing the  offending  particle  from  the  eye. 

I  do  not  think  it  advisable  in  such  cases  to  attempt 
a  palliative  plan  of  treatment  for  more  than  a  few 
days  ;  if  our  efforts  to  stop  the  inflammatory  action,  by  if  inflam- 
the  removal  of  the  source  of  irritation  with  a  small  mation 
scoop,  and  subsequently  by  the  frequent  instillation  of  "ern'ovethe 
atropine,  prove  unavailing,  we  should  proceed  at  once  leusT^  ^ 
to  perform  an  iridectomy,  and  remove  the  lens  with  the 
scoop. 

Provided  no  complications  occur,  the  after-treatment  After- 
of  an  ordinary  needle  operation  is  simple  enough.  As 
a  matter  of  precaution,  the  eyes  had  better  be  closed  for 
a  few  days,  and  the  patient  kept  in  a  dark  room  ;  the 
pupil  of  the  eye  operated  on  should  be  dilated  with 
atropine,  and  if  no  irritation  occurs,  the  patient  may  be 
allowed  to  go  about  as  usual  in  four  or  five  days. 

The  Suction  Operation. — This  proceeding  may  be  Suction 
employed  as  an  adjunct  to  the  needle  operation  ;  that  o^^ka- 
is,  the  capsule  must  first  be  freely  opened  and  the 
aqueous  allowed  to  gain  access  to  the  lens,  which 
rapidly  undergoes  degenerative  changes,  and  after  an  Accessory  to 
mterval  of  a  few  days  may  be  removed  with  a  Teale's  the  last, 
suction  instrument,*  or  with  a  Bowman's  syringe. 

The  instrument  is  to  be  used  as  follows  :— The  pupil  ^''•'ct'ons 
being  well  dilated,  an  opening  is  to  be  made  throuo-h  syring?^ 


*  Ophthalmic  Hospital  Reports,  vol.  iv.  p.  197. 
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the  cornea,  sufficiently  large  to  admit  the  entrance 
of  the  instrament ;  the  capsule  having  been  freely- 
divided,  the  nozzle  of  the  suction  syringe  is  to  be 
passed  into  the  soft  lenticular  matter,  and  the  piston 
being  gently  raised,  the  lens-substance  is  sucked  into 
the  syringe,  and  so  removed  from  the  eye.  Care  must 
be  taken  to_  keep  the  open  end  of  the  syringe  well  away 
from  the  iris,  otherwise  the  iris  may  be  drawn  into  the 
instrument  and  ^et  bruised  or  injured. 

In  cases  of  fluid  or  very  soft  cataract,  there  will  be 
no  necessity  for  waiting  for  a  few  days  after  the  cap- 
sule has  been  opened,  but  the  wound  in  the  cornea 
having  been  then  and  there  enlarged,  the  suction  in- 
strument is  to  be  introduced,  and  the  opaque  matter 
removed  as  above  desci-ibed. 

I  find  that  out  of  three  hundred  and  forty-one 
operations  for  cataract,  performed  at  the  Moorfields 
Hospital  in  1866,  in  forty-seven  the  suction  syringe 
was  employed.* 

Extraction  of  the  Lens  by  the  Flap  Operation. — 
I  have  already  stated  my  convictions  as  to  the  advisa- 
bility of  administering  chloroform  in  operating  by 
flap-extraction  for  the  removal  of  an  opaque  lens ;  but 
as  I  then  remarked,  other  surgeons  are  by  no  means 
so  much  in  favour  of  its  use  in  operations  of  this 
kind. 

1st  Stage. — As  the  employment  or  rejection  of  chloro- 
form makes  some  little  difference  in  the  manipulation 
necessary  in  the  first  stage  of  the  operation,  I  shall 
describe  this  part  of  the  proceeding — first,  supposing 
our  patient  to  be  under  the  influence  of  chloroform ; 
and  secondly,  without  its  administration.  I  would 
premise  that  we  are  about  to  operate  on  the  right  eye, 
and  by  the  upper  section  ;  a  flap  made  from  the  lower 
part  of  the  cornea  at  the  present  day  is  rather  an 
exceptional  proceeding.f  The  pupil  of  the  eye  to 
be  operated  on  should  be  previously  dilated  with 
atropine. 

I.  Supposing  the  patient  to  be  fuUy  under  the  in- 
fluence of  chloroform,  and  laid  on  his  back  upon  a  con- 
venient couch,  with  his  head  shghtly  raised  and  facing 


*  Lawson  on  "  Injuries  of  the  Eye  and  Orbit,"  p.  404. 
t  Dixon  on  "  Diseases  of  the  Eye,"  p.  315,  3rd  edition. 
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a  clear  bright  light,  a  stop-speculum  should  be  adjusted 
as  represented  in  Fig.  36,  the  end  of  the  instrument,  a, 
resting  against  the  nose.  The  surgeon,  standing  be-  Prelimi- 
hind  his  patient,  with  the  left  hand  seizes  a  fold  of  rangem'ents. 
the  inner  and  lower  part  of  the  conjunctiva,  near  the 
cornea,  in  a  pair  of  toothed  forceps,  so  as  to  steady 
the  globe  of  the  eye ;  in  the  right  hand  he  holds  the 
cataract- knife,  as  he  would  a  pen  in  writing,  the  little 
or  ring  finger  being  placed  against  the  patient's 
temple,  so  as  to  sujjport  and  steady  the  hand. 

The  point  of  the  knife  is  then  to  be  passed  through  Making  the 
the   cornea   near  the   extremity   of  its  horizontal  sectiou. 
diameter,  and  about  a  quarter  of  a  line  from  its  mar- 

FiG.  36. 


gin,  so  as  to  be  fairly  within  the  structure  ot  the 
cornea ;  the  _  blade,  when  once  introduced,  is  to  be 
thrust  steadily  across  the  anterior  chamber,  until  its 
point  again  pierces  the  cornea  opposite  its  entrance, 
and  at  an  equal  distance  from  the  margin.    The  same 
movement  is  to  be  continued,  the  blade  being  kept  ab- 
solutely parallel  with  the  iris,  so  as  to  fill  the  wound  in 
the  _  cornea,  and  prevent  the  aqueous  from  escaping, 
until  the  counter-opening  in  the  cornea  has  been  com- 
pleted.   The  knife  having  been  pushed  onwards  almost 
up  to  its  heel  (see  Fig.  36),  a  small  bridge  of  the  cornea 
will  still  remain  undivided ;  the  surgeon  now  lets  go 
his  hold  of  the  conjunctiva  with  the  toothed  forceps, 
and  turning  the  edge  of  the  knife  a  little  forwards, 
divides  the  remainder  of  the  corneal  flap  as  he  with-  The  flap 
draws  the  instrument  from  the  eye,  so  that  the  last  completed 
portion  of  the  cornea  is  cut  through  by  a  movement  dra"''- ^"  th 
from  within  outwards,  instead  of  from  without  in-  knife."^ 
wards. 
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The  section  of  the  cornea  having  been  completed, 
we  must  remove  the  stop  speculum,  and  allow  the 
lids  to  close ;  this  finishes  the  first  stage  of  the 
operation. 

II.  Supposing  we  do  not  wish  to  administer  chloro- 
form, the  manipulation  above  described  will  have  to  be 
somewhat  modified.  The  position  of  the  patient  is  the 
same  as  before,  but  the  stop  speculum  had  better  not 
be  used  ;  and  if  we  wish  to  fix  the  globe  with  forceps, 
they  must  be  handed  over  to  an  assistant,  who  should 
seize  a  fold  of  the  conjunctiva  near  the  lower  part  of 
the  cornea.  The  surgeon,  standing  behind  the  patient, 
raises  the  upper  lid  with  the  fore  and  middle  fingers 
of  the  left  hand  (the  right  eye  being  operated  on),  and 
gently  rests  the  ring  and  little  fingers  against  the 
upper  and  inner  part  of  the  sclerotic,  so  as  to  steady 
the  eyeball. 

It  may  happen  that  the  surgeon  does  not  wish  to 
use  the  forceps,  in  which  case  the  assistant  simply 
everts  the  lower  lid,  drawing  it  well  downwards,  and 
fixing  it  against  the  malar  bone,  so  that  no  jDressure 
may  be  exerted  on  the  globe  of  the  eye. 

The  remainder  of  the  operation,  both  as  regards  the 
section  of  the  cornea  and  the  further  steps  of  the 
proceeding,  is  precisely  similar,  whether  chloroform  is 
administered  or  not. 

2»(^  Stage. — The  second  stage  of  the  operation  con- 
sists in  lacerating  the  capsule  of  the  lens,  which  may 
be  done  with  a  curved  needle  or  a  cystitome.  It  may 
be  necessary,  if  the  patient  is  under  chloroform,  to 
draw  the  eye  slightly  downwards,  or  if  sensible,  to 
make  him  look  towards  his  feet ;  the  cystitome  is 
then  to  be  introduced  into  the  anterior  chamber,  with 
its  convexity  downwards,  so  as  to  avoid  wounding  the 
iris.  When  opposite  the  pupil,  the  handle  of  the  in- 
strament  should  be  rotated,  and  its  point  made  to 
tear  open  the  capsule  by  two  or  three  incisions.  The 
instrument  is  then  to  be  withdrawn  fi-om  the  eye,  and 
the  lids  allowed  to  close. 

drd  Stage. — The  third  stage  of  the  operation  consists 
in  removing  the  lens.  The  concavity  of  the  curette  is  to 
be  laid  against  the  lower  part  of  the  sclerotic,  and  slight 
pressure  made  with  it  upon  the  globe  ;  at  the  same  time, 
the  point  of  the  forefinger  of  the  left  hand  is  to  be 
placed  on  the  sclerotic  just  above  the  section ;  by 
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careful  pressure,  first  witli  tlie  curette  and  then  with,  by  gently 
the  point  of  the  finger,  the  upper  edge  of  the  lens  f°^^he^^ 
slowly  turns  forwards,  passes  through  the  pupil,  and  globe, 
gradually  protrudes 
through  the  incision 
in  the  cornea  (Fig. 
37).    The  pressure  is 
now  to  be  diminished, 
the  lens  being  com- 
pletely  extruded  by 
the  elasticity  of  the 
tissues  compressing  it ; 
and  it  may  be  coaxed 
on  if  necessary  by  in- 
serting the  curette  into 
the  wound,  and  exerting  a  slight  degree  of  traction 
force  on  the  lens,  thus  helping  it  onwards  and  out  of  j^actfon'^* 
the  eye 

The  lens  having  been  removed  the  lids  are  to  be 
closed,  and  after  a  few  minutes  again  opened,  and  the 
eye  carefully  examined ;  any  small  particles  of  lenti-  Remove 
cular  matter  which  may  be  seen   in   the  anterior  fragments, 
chamber,  should,  if  jDossible,  be  removed  with  the 
curette.    The  edges  of  the  flap  are  then  to  be  ad- 
justed and  the  lids  closed,  a  compress  and  bandage  Close  lids, 
being  at  once  applied  over  both  eyes. 

Accidents  during  the  Operation. — Before  considering  Accidents 
the  after-treatment  to  be  followed  in  cases  of  flap  ex-  during  flap 
traction,  I  may  briefly  advert  to  one  or  two  of  the  most 
common  mishaps  that  may  occur  during  the  operation, 
and  the  best  means  of  providing  against  or  overcoming 
them. 

In  the  first  place,  care  should  be  taken  that  the 
pupil  is  fully  dilated  with  atropine  ;  and  if  it  is  deter- 
mined to  administer  chloroform,  let  the  patient  be 
completely  under  its  influence  before  we  commence  the 
operation. 

If  while  the  section  through  the  cornea  is  being 
made  the  aqueous  escapes,  the  iris  will  very  probably  Escape  of 
protrude  before  the  edge  of  the  knife.  Under  these  aqueous, 
circumstances,  the  surgeon  should  make  gentle  pres- 
sure over  the  cornea  with  the  point  of  his  finger,  so  as 
to  force  the  iris  back  behind  the  blade  of  the  knife ;  but 
if  this  manipulation  does  not  succeed,  it  is  better  to 
cut  steadily  on,  and  finish  the  section,  cutting  through 
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a  fold  of  iris  at  the  same  time.  A  knob  of  iris  being 
thus  shaved  off,  a  bridge  of  this  structure  is  often  left 
between  the  hole  thus  made  and  the  pupil ;  this  strip 
of  iris  must  be  divided  before  attempting  to  remove  the 
lens.* 

If  the  section  in  the  cornea  is  apparently  too  small 
to  allow  the  easy  egress  of  the  lens,  the  opening  may 
be  enlarged  by  means  of  a  pair  of  blunt-pointed  scis- 
sors, or  a  knife  with  a  round  extremity,  the  incision 
being  carried  downwards,  so  as  to  leave  an  ample 
opening  through  which  the  lens  may  escape. 

Yery  gentle  pressure  should  be  made  with  the  curette 
on  the  globe  of  the  eye,  so  that  in  squeezing  out  the 
lens  we  may  not  press  out  a  quantity  of  the  vitreous  at 
the  same  time.  If  any  of  the  vitreous  escapes  before 
the  lens,  we  should  at  once  cease  all  pressure  on  the 
globe  of  the  eye,  and  a  scoop  or  a  sharp  hook  may  be 
passed  through  the  wound,  and  the  lens,  if  possible, 
gently  withdrawn. 

But  supposing  that,  at  the  moment  the  lens  escapes 
through  the  opening  in  the  cornea,  a  gush  of  vitreous 
follows,  the  eyelids  must  be  at  once  closed,  and  a  com- 
press and  bandage  applied  over  both  eyes.  It  is 
doubtful  if  the  loss  of  a  small  quantity  of  vitreous 
does  harm,  and  even  a  fourth  of  the  vitreous  may  be 
lost,  and  yet  the  patient  make  a  very  good  recovery  ;t 
nevertheless  accidents  of  this  kind  are  to  be  carefully 
avoided,  for  loss  of  vitreous  may  be  followed  by  irido- 
choroiditis,  or  even  by  detachment  of  the  retina. 

After  the  section  has  been  comjaleted,  if,  on  opening 
the  eyelids,  we  find  that  a  portion  of  the  iris  is  engaged 
in,  or  prolapsing  through  the  wound,  we  should  at  once 
endeavour,  by  means  of  a  gentle  rotatory  motion  of 
the  point  of  the  finger  over  the  closed  eyefid,  to  return 
the  prolapsed  iris  into  the  anterior  chamber. 

If  this  method  does  not  succeed,  the  best  plan  we 
can  adopt  is  to  perform  iridectomy,  removing  the 
superior  section  of  the  iiis.  We  may  often  save  an 
eye  by  this  proceeding  when  all  other  means  of  treat- 
ment would  fail.  If,  however,  the  patient  has  been 
rendered  perfectly  insensible  with  chloroform,  there 
will  be  far  less  chance  of  a  prolapse  of  the  iris  taking 
place  than  if  he  is  straining,  which  is  almost  sure  to 

*  Lawrence  on  "Diseases  of  the  Eye,"  p.  627.     f  Idem. 
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happen  towards  the  close  of  the  operation  if  chloro- 
form is  not  employed. 

The  extraction  having  been  completed,  care  must  be 
taken  in  closing  the  upper  lid,  otherwise  the  corneal  Guard 
flap  may  be  turned  backwards.    To  prevent  this,  some  ''^m '"f* 
of  the  cilia  should  be  taken  hold  of,  and  the  upper  the  flap" 
eyehd  gently  drawn  away  from  the  globe  as  the  hd  is 
being  closed;  the  eye  must  then  on  no  account  be 
again  opened. 

The  After-treatment  of  Flaf  extraction. — This  should 
be  dii-ected,  in  the  first  place,  towards  keeping  the 
edges  of  the  wound  in  accurate  apposition,  so  that 
they  may  unite  by  the  first  intention ;  consequently 
durmg  thirty-six  hours  after  this  operation,  the  eye 
and  the  patient  must  be  kept  absolutely  at  rest.  The 
former  of  these  objects  may  be  secured  by  applying  Promote 
a  compress  and  bandage  carefully  over  both  eyes  and  ^'^ 
the  second,  by  keeping  the  patient  in  bed,  and  every- 
thing  about  him  as  quiet  as  practicable. 

Immediately  after  the  operation  a  little  cold  cream 
may  be  smeared  over  the  eyelids,  and  before  the  patient 
rises  from  the  operating  table,  or  bed,  a  compress  and  Apply  a 
bandage  must  be  apphed  over  both  eyes,  so  as  to  keeD  ''°"P^<=«^ 
them  at  perfect  rest ;  if  aU  goes  on  weU,  the  bandage  bandage, 
need  not  be  removed  for  thn-ty-six  hours.    I  applv  the 
compress  very  lightly,  and  with  the  sole  object  of  keeiD- 
mg  the  eye  at  rest,  and  the  edges  of  the  section  in 
apposition  till  they  have  united. 

The  bandage  having  been  adjusted  on  the  operating- 
table  the  patient  must  be  conveyed  to  a  dark  room.  The  patient 
and  directed  to  he  as  much  as  possible  on  his  back  for  *° 
the  first  few  hours  after  the  operation ;  he  may  then 

7!^   ''•Ir^  °^  f  to  raise  his 

head  off  the  pdlow,  cough,  or  use  any  strainino-  effort 
and  by  no  means  to  disturb  the  bandages.    If  thp,5 
IS  much  pam  m  the  eye  towards  bedtime,  the  compress 
may  be  removed  for  half  an  hour  or  so,  and  then  re 
applied ;  a  full  dose  oi  morphia  also  may  be  given  ^Torphia  if 
but  not  unless  there  is  actual  pain  in  thi  eye  •  tW  «>ereT 
will  necessarily  be  some  uneasiness  in  the  part  after 
the  operation,  but  this  is  to  be  expected 

Add,  whL.can  be  poured  Lto  uM''rt"a  f  ? 
mg  cup;  It  IS  of  importance  not  to  allow  him  to  rise 
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from  his  bed,  or  chew  any  hard  substance  during  the 
first  twenty-four  hours  after  the  operation. 

Two  days  having  passed  away  from  the  time  of  the 
operation,  we  may  allow  our  patient  more  liberty :  he 
may  sit  tip  and  begin  to  take  solid  food ;  in  fact,  if  all 
has  gone  on  well,  he  may  now  return  to  his  usual 
dietary,  and  in  some  cases  beer  or  wine  may  be  taken, 
in  others  it  is  necessary  to  abstain  from  stimulants 
until  the  patient  can  move  about  a  little.  On  this  sub- 
ject Mr.  Dixon  remarks — "  Independently  of  prolapsus 
iridis,  non-union  of  the  corneal  wound  results  from  the 
same  cause  which  prevents  the  union  of  a  flesh  wound, 
or  of  a  broken  bone — namely,  the  depression  of  the 
patient's  nutritive  functions  below  the  proper  standard 
of  vigour.  To  keep  an  old  or  feeble  person  upon 
'  slops '  for  several  days  after  extraction,  for  fear  in- 
flammation should  set  in,  is  surely  contraiy  to  coinmon 
sense,  and  to  all  analogy  in  sound  surgical  practice."* 

If  at  the  expiration  of  thirty-six  hours  we  remove 
the  bandage,  and  find  the  eyeHds  of  the  eye  operated 
on  of  a  natural  colour,  not  swollen,  and  no  purulent 
discharge  escaping  from  between  them,  the  patient 
being  free  from  pain,  we  may  be  almost  sure  that  all  is 
going  on  well,  and  the  lower  lid  may  then  be  everted 
and  a  few  drops  of  a  solution  of  atropine  allowed  to 
run  into  the  eye.  The  pad  and  bandage  must  be  again 
applied.  Any  unnecessary  opening^  of  the  lids,  in 
order  to  ascertain  the  amount  of  vision  the  patient 
possesses,  is  most  injudicious. 

After  three  days,  we  may  gently  open  the  eye,  and 
look  at  the  cornea  and  the  state  of  the  pupd ;  but  the 
compress  must  be  worn  for  the  first  five  days  after  the 
operation,  and  then  a  bandage  without  a  compress  may 
be  employed  for  three  days  more,  and  subsequently,  if 
all  is  well,  a  shade  may  be  substituted  for  the  bandage. 
The  patient  must  be  kept  in  the  dark  room  for  some 
fourteen  days,  alter  which  he  can  generally  bear  the 
light,  and  may  be  allowed  to  use  his  eye.  A  month 
having  expired,  we  may  order  our  patient  suitable 
convex  glasses,  without  which,  I  need  liardly  say,  he 
will  not  obtain  the  full  advantages  which  the  removal 
of  the  opaque  lens  is  capable  of  affording. 


*  Dixon  "  On  Diseases  of  the  Eye,"  p.  325. 
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Accidents  folloiving  the    Operation. — If  withm  the  Accidents 
first  thirty-six  hours  from  the  operation,  :the  patient  '^^'^'^ 
complains  of  considerable  pain  in  the  eye,  without  any  °P^'"''*'°'^- 
apparent  cause,  we  must  remove  the  bandage,  and  may  Pain, 
either  give  a  full  dose  of  morphia,  or  inject  a  solution 
of  morphia  beneath  the  skin  of  the  temple.    A  cold  Remedies, 
compress  over  the  eye  may  be  very  uselul  in  these 
cases,  provided  the  patient  is  not  subject  to  rheumatism 
or  gout,  in  which  case  warm  poppy-head  fomentations 
may  be  found  soothing,  and  a  Hght  bandage  should 
afterwards  be  appHed  over  the  eye.    A  dose  of  castor- 
oil  is  sometimes  very  beneficial  under  these  circum- 
stances. 

_  Supposing  the  patient,  within  two  days  of  the  opera-  Diffuse 
tion,  suffers  from  considerable  pain  in  the  eye,  and  on  suppura- 
opening  the  bandage  we  find  the  Hds  puffy  and  swoUen,  m^^^'^' 
with  a  muco-purulent  discharge  oozing  from  between 
them,  we  shall  have  good  reason  to  fear  that  suppura- 
tion of  the  cornea  has  set  in,  and  we  should  at  once 
examine  the  eye.    If  diffuse  keratitis  has  begun,  the 
conjunctiva  wiU  be  found  chemosed,  the  corneal  flap 
may  appear  swollen  and  opaque,  the  edges  of  the  wound 
infiltrated  with  pus,  and  the  whole  cornea  hazy  if  not 
opaque  ;  this  state  of  tHngs  is  utterly  hopeless,  the  a  liopeless 
disease  m  all  probability  having  commenced  in  the  iris,  condition. 

It  may  be,  however,  that  the  suppurative  action  is  Partial 
limited  to  the  part  of  the  cornea  included  in  the  flap,  keratitis, 
in  which  case  we  may  still  hope  to  save  the  lower  part! 
A  strong  solution  of  atropine  should  be  applied  to  the 
eye  every  second  hour,  hot  compresses  must  be  em-  Treatment 
ployed  for  two  or  three  hours  night  and  morning,  and  Atropine 
in  the,  meantime  steady  pressure  must  be  made  upon  com  " 
the  eye  by  means  of  the  compress  and  bandage.    FuU  pressM. 
doses  of  morphia  should  be  given,  so  as  to  relieve  the  Mornhia 
pam  and  irritation  from  which  the  patient  suffers,  and  ' 
in  robust  and  healthy  patients  two  leeches  may  with 
great  advantage  be  applied  to  the  temple  over  the 
affected  eye  for  three  consecutive  days ;  in  weakly  sub- 
jects large  and  repeated  doses  of  the  tinctura  ferri  mu- 
riatis  and  chlorate  of  potash  are  sometimes  useful ;  and 
last,  but  not  least,  we  may  have  to  administer '  port 
wine  and  beef -tea;  bat  do  what  we  will,  we  shall  Stimulants, 
seldom  succeed  m  saving  an  eye  under  these  cii-cum- 
stances. 

Among  the  lower  classes  we  not  unfrequently  find 
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subacute  suppurative  keratitis  commencing  in  hyper- 
action  in  the  iris,  following  flap  extraction.  Within 
thirty-six  hours  of  the  operation,  on  opening  the  ban- 
dage, we  notice  some  muco-purulent  discharge  oozing 
from  between  the  lids  ;  the  patient  probably  complains 
of  little  or  no  pain  in  the  eye,  and  the  eyelids  are  not 
swollen,  but  on  everting  them  the  conjunctiva  is  found 
to  be  oedematous,  and  the  cornea  hazy,  the  pupil  filled 
perhaps  with  yellowish,  lympb,  and  the  upper  section  of 
the  iris  presenting  spots  of  a  similar  kind  on  its  sur- 
face ;  tbe  edges  of  the  wound  are  gaping  open,  and  not 
the  slightest  sign  of  action  or  an  attempt  at  reparation 
is  apparent  in  the  parts.  Under  these  circumstances, 
we  must  endeavour  by  means  of  hot  bandages,  a  firm 
compress,  stimulants  and  nourishment,  to  excite  nature 
to  a  reparative  effort ;  but  do  what  we  will  she  is 
generally  incapable  of  responding  to  our  call,  and 
necrosis  of  the  cornea  follows. 

Another  danger  which  we  have  to  fear  after  extrac- 
tion is,  that  a  prolapse  of  the  iris  may  occur.  This 
accident  may  take  place  at  any  time  within  eight  days 
from  the  operation,  as  the  wound  in  the  cornea  will  not 
have  thoroughly  healed  until  the  first  week  is  over,  and 
of  course,  till  then,  the  iris  may  at  any  moment  be  pro- 
truded through  the  section ;  a  sHght  straining  effort, 
such  as  a  cough  or  sneezing,  may  be  quite  sufiicieDt  to 
produce  this  result. 

A  prolapse  having  taken  place,  the  patient  will  ex- 
perience increased  irritation  and  pain  in  the  eye  ;  the 
lids  become  slightly  swollen,  and  a  muco-purulent  dis- 
charge is  observed  on  the  compress,  or  at  the  inner 
corner  of  the  eye.  On  opening  the  lids,  the  cornea 
appears  bright  and  clear,  but  the  lips  of  the  wound  are 
more  or  less  gaping,  and  a  portion  of  the  iris  may  be 
seen  protruding  from  between  them. 

Under  these  circumstances,  the  prolapsed  portion  of 
the  iris  should  be  touched  with  a  pencil  of  caustic,  and 
a  firm  compress  and  bandage  applied  over  the  closed 
eyehds,  and  kept  there  for  twelve  hours ;  the  bandage 
may  then  be  removed,  and  the  Hds  bathed  with  a  little 
tepid  water,  but  not  opened.  Some  cold  cream  having 
been  smeared  over  them,  the  compress  and  bandage 
should  be  reapplied.  This  treatment  may  be  continued 
for  a  month,  the  nitrate  of  silver  being  employed  from 
time  to  time.    But  if  after  this  period  the  prolapse  is 
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as  prominent  as  before,  it  will  be  advisable  to  incise  incise  the 
it  with  a  broad  needle ;  the  aqueous  behind  escajDes,  Prolapse, 
and  the  prolapse  contracts  ;  the  compress  and  bandage 
must  then  be  reapplied.   This  little  operation  may  have 
to  be  repeated  every  other  day  or  so,  until  the  prolapse 
has  disapjoeared. 

If  this  treatment  does  not  succeed,  the  prolapse  may  or  remove 
subsequently  be  snipped  off  with  a  pair  of  curved 
scissors. 

li  we  consider  the  steps  taken  in  flap  extraction  to 
remove  the  lens,  it  is  evident,  especially  in  large  hard 
senile  cataracts,  that  the  iris  must  be  more  or  less 
pressed  upon  and  bruised,  as  the  lens  is  forced  through 
the  pupil  and  out  of  the  section  in  the  cornea ;  con- 
sequently we  might  expect  to  meet  with  cases  of  iritis  Iritis  follow- 
after  this  proceeding,  and  such  is  in  fact  the  chief  diflSi- 
culty  we  have  to  contend  with ;  cases  of  apparent  ' 
sloughing  of  the  cornea  not  unfrequently  commence  in 
mflammation  of  the  iris  after  flap  extraction.  Then 
again,  not  only  may  the  ii-is  be  injured  as  the  lens  passes 
through  the  pupil,  but  fragments  of  the  capsule  and 
cortical  matter  are  apt  to  be  torn  off,  and  by  attachino- 
theniselves  to  the  iris  to  set  up  considerable  irritation 
and  mflammation  in  the  part.    Moreover,  no  one  can 
have  watched  disease  involving  the  posterior  layer  of 
the  cornea,  without  observing  its  liability  to  spread  to 
the  ins    and  the  epithelium  of  the  posterior  elastic 
lamina  is  often  scraped  off  in  the  passage  of  the  lens 
from  the  eye. 

Iritis  may  come  on  within  the  first  six  days  after  an  About  the 
extraction  ;  it  may  commence  by  symptoms  of  violent  ^^^^^ 
and  rapidly  destructive  inflammation  in  the  part,  in- 
volving also  the  cornea ;  or  everything  may  seeni  to 
have  been  going  on  weU  until  about  the  fifth  day ;  the 
patient  then  begins  to  complain  of  pain  in  the  eye,  and 
on  examining  it  we  may  discover  all  the  nppearances 
ot  intis.  It  IS  unnecessary  for  me  to  recapitulate  these 
here,  as  they  are  fully  described  in  the  section  treatino- 
of  iritis. 

With  regard  to  treatment,  we  should  apply  two  Treatment 
leeches  to  the  temple  over  the  affected  eye  for  three 
consecutive  days,  but  atropine  will  be  our  mainstay.  Atropine, 
and  must  be  freely  employed.    But  if  small  particles  of 
lenticular  matter  are  seen  attached  to  the  iris,  or  lodged 
between  it  and  the  cornea,  and  if  the  pupil  mil  not 
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dilate  trader  the  influence  of  atropine,  it  is  well  to  give 
the  patient  chloroform,  and  making  an  opening  in  the 
cornea  to  remove  all  the  lenticular  matter  we  can  see 
with  a  scoop.  It"  we  are  in  any  doubt  as  to  there  being 
lenticular  matter  behind  the  iris,  which  we  cannot  re- 
move, we  hesitate  to  perform  an  iridectomy  ;  excision 
of  the  iris  is,  however,  sometimes  followed  by  favour- 
able results  under  these  circumstances.  The  question 
arises  as  to  the  advisability  of  attempting  to  reduce 
the  iritis,  and  subsequently  performing  an  iridectomy 
if  the  pupil  is  closed.  I  think,  if  on  examining  the 
patient's  eye  on  the  third  day,  we  find  the  cornea  hazy, 
pupil  dull  if  not  closed  with  lymph,  iris  refusing  to  di- 
late under  atropine,  and  the  patient  in  great  pain,  we 
may,  having  placed  the  patient  under  chloroform, 
excise  a  fourth  of  the  iris ;  but  if  the  case  has  been 
allowed  to  run  on  for  twelve  or  fifteen  days  I  would 
recommend  its  being  treated  simply  for  iritis,  and  an 
iridectomy  being  perfoi-med  when  all  active  symptoms 
of  inflammation  have  passed  away ;  in  fact  the  opera- 
tion had  better  not  be  performed  until  hyperaction  has 
apparently  ceased  in  the  his  and  pai-ts  around  it. 

Supposing,  however,  that  on  opening  the  eye  on  the 
third  day  alter  the  operation  we  find  a  discharge  from 
the  c(mjunctiva,  the  cornea  hazy  and  pupil  occupied  by 
lymph,  we  must  try  the  efi'ect  of  constant  instillation  of 
atropine,  and  smearing  the  extract  of  belladonna  and 
atropine  over  the  patient's  brow.  The  atropine  should 
be  used  in  this  way  for  twenty-four  hours,  and  should 
the  pupil  dilate  under  its  influence  we  may  trust  to 
time  and  treatment,  taking  care  to  keep  the  eye  at 
perfect  rest  with  a  pad  and  bandage. 

The  most  dangerous  complication  that  can  occur 
after  extraction  of  the  lens,  is  the  rupture  of  some  of 
the  vessels  of  the  retina  or  choroid.  The  operation  has, 
perhaps,  been  an  easy  one,  but  within  a  few  minutes  of 
the  removal  of  the  lens,  the  patient  complains  of  great 
pain  in  the  eye,  and  to  our  dismay,  on  opening  the 
lids,  we  find  the  anterior  chamber  not  only  full  of 
blood,  but  blood  oozing  out  through  the  wound  in  the 
coi'nea. 

A  case  of  this  kind  is  utterly  hopeless :  we  can  do  no 
more  than  apply  ice  over  the  eye,  so  as  to  check  the 
bleeding,  but  as  an  organ  of  vision  the  eye  is  completely 
destroyed,  and  can  never  recover.    This  accident  may 
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occur  some  hours  after  tlie  operation,  if  the  patient 
sneezes  or  coughs  violently. 

MODOTCATIONS  OF  FlAP  EXTRACTION. — I  may  now  pro-  MoDiFiCA- 

ceed  to  consider  some  of  the  principal  modifications  of  ''^^o^^ 
the  flap  operation  which  have  been  advocated  within  thacmo^n 
the  last  few  years. 

Iridectomy^  in  Extraction— li  has  been  proposed  to  Iridec- 
excise  a  portion  of  the  iris  some  weeks  before  the  ex-  to«»y; 
traction.     In  the  first  instance  iridectomy  is  to  be  some 
practised  on  the  upper  section  of  the  iris,  and  after  six  ^rfextrac 
weeks  or  two  months  the  lens  is  to  be  removed  as  usual  tion.  ^  °" 
by  nieans  of  the  flap  operation.   Against  this  proceed-  Objections 
mg  it  IS  advanced  that  few  patients  will  consent  to 
undergo  two  operations  of  this  kind  if  it  is  possible  to 
do  all  that  is  necessary  at  once. 

Iridectomy  has  been  practised  immediately  after  the 
extraction  of  the  lens  with  great  success  by  Professor  Iridectomy 
Jacobson;  he  removes  the  lens  in  the  flrst  instance 
through  a  flap  formed  from  the  lower  part  of  the  cornea, 
and  he  then  excises  a  fourth  of  the  corresponding  sec- 
tion of  the  iris. 

Lastly,  an  iridectomy  may  with  the  greatest  ad-  imme- 
vantage  be  made  immediately  before  the  removal  of  the 

section  being  an  upper  one,  the  superior  movd" 
lourth  of  the  ins  is  excised,  and  the  lens  removed  as 
usual.    Operations  of  this  kind  are  likely  to  be  com-  Risk  of 
pHcated  by  hfemorrhage  from  the  iris,  which  prevents  "^or- 
our  watching  the  progress  of  the  lens  out  of  the  eye  ;  ^ 
and  moreover,  small  masses  of  fibrine  from  the  blood 
may  get  lodged  within  the  edges  of  the  wound,  and 
prevent  union  by  the  first  intention.    These  difficulties 
are  partially  overcome  by  allowing  the  eyelids  to  close 
immediately  the  htemorrhage  occurs,  and  keeping  up 
gentle  pressure  with  the  point  of  the  finger  over  the 
closed  eyelid  ;  a  part  of  the  effused  blood  may  also  be 
removed,  if  necessary,  from  the  anterior  chamber  by 
means  of  a  scoop. 

In  old  subjects,  whose  pupils  do  not  dilate  under  the 
influence  of  atropine,  and  particularly  if  adhesions  exist 
between  the  iris  and  capsule,  an  iridectomy,  made  at 
the  time  of  the  operation,  vastly  lessens  the  dangers  to 
which  such  an  eye  is  exposed  from  flap  extraction. 

The  Removal  of  the  Lens  in  its  Caj)sule. — This  is  by  Removal  of 
no  means  a  new  method  of  extracting  the  lens,  having  ^suie"' 
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been  practised  with  varying  success  since  1773,  and 
lately  strongly  advocated  by  Dr.  Pagenstecher  and 
M.  Speriuo. 

The  object  we  have  in  view  in  this  proceeding  is  to 
remove  the  lens  without  opening  its  capsule.  The  ad- 
vantages it  offers  are,  that  no  capsular  cataract  can  pos- 
sibly form,  and  there  is  no  chance  of  any  soft  lenticu- 
lar matter  being  left  clinging  to  the  iris,  and  setting  up 
irritation  and  inflammation  in  that  delicate  structure. 

Atropine  having  been  applied  so  as  fully  to  dilate 
the  pupil,  the  patient  is  to  be  laid  on  his  back,  and 
chloroform  administered.  The  surgeon,  standing  by 
the  side  of  his  patient,  apphes  the  stop-speculum  ;  and 
the  eye,  being  fixed  with  a  pair  of  forceps,  a  flap  is  to  be 
made  through  the  sclerotic,  immediately  beyond  the 
margin  of  the  cornea,  the  same  precautions  being  taken 
as  I  have  already  described  in  the  case  of  ordimary  flap 
extraction.  A  portion  of  the  lower  part  of  the  iris  is 
then  to  be  excised,  and  gentle  pressure  exercised  with 
the  curette  upon  the  lower  part  of  the  sclerotic,  and  at 
the  same  time  counter-presstu-e  is  to  be  made  with  the 
point  of  the  fingers  upon  the  upper  pai-t  of  the  eyeball. 
In  this  way  the  lens  in  its  capsule  may  be  forced  out  of 
the  eye.  If  the  lens  is  not  readily  displaced  upon  sHght 
pressure  being  made  on  the  globe  of  the  eye,  the  curette 
may  be  inserted  behind  it,  and  a  gentle  traction  exerted 
on  the  lens,  so  as  to  start  it  from  its  position.* 

In  making  the  flap,  we  must  keep  sHghtly  external 
to  the  margin  of  the  cornea,  so  as  to  leave  as  large  an 
opening  as  possible,  through  which  the  lens  may  escape, 
its  bulk,  when  contained  within  the  capsule,  being  con- 
siderable. 

This  operation  is  no  doubt  a  very  valuable  one,  and 
often  leads  to  most  favourable  results.  Even  supposing 
there  is  a  difficulty  in  extracting  the  lens  in  its  capsule, 
the  latter  may  be  opened,  and  the  operation  completed 
as  in  ordinary  flap  extraction ;  in  fact,  it  will  be  always 
advisable  to  resort  to  this  proceeding,  unless  the  lens 
and  capsule  are  forced  through  the  section  m  the  cornea 
upon  slight  pressure  being  made  on  the  eyeball :  any 
extra  force  is  likely  to  squeeze  out  a  considerable  quan- 
tity of  the  vitreous. 


•  "Maladies  des  Teiix,"  par  M.  Wecker,  vol.  ii.  p.  145. 
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Linear  Extraction, — Tlie  operation  of  linear  ex-  Linear 
traction  has  undergone  various  modifications,  and 

,  o  '  HON 

IS  now  hardly  to  be  recognised  under  its  old  name ; 
it  is,  in  fact,  generally  described  as  the  Traction  opera- 
tion. 

Gibson's  Operation. — Linear  extraction,  as  described  Gibson's 
by  Mr.  Gibson,  is  a  proceeding  which  is  seldom  resorted  operation 
to  at  present.    It  consists  in  dilating  the  pupil  and 
lacerating  the  capsule  with  a  needle,  as  if  operating  for 
solution — only  the  capsule  must  be  more  freely  incised. 
The  aqueous,  in  consequence,  gains  access  to  the  lens, 
and  renders  its  already  degenerated  fibres  still  softer. 
Some  four  or  five  days  after  the  needle  operation,  an 
incision  is  to  be  made  through  the  cornea,  so  as  to  allow 
of  the  introduction  of  a  curette  into  the  anterior 
chamber ;  the  instrument  being  now  turned  edgeways, 
so  as  to  open  the  wound  in  the  cornea,  the  soft  lenti- 
cular matter  escapes,  together  with  the  aqueous,  from 
the  eye.    It  will  be  evident  that  this  operation  can 
only  be  employed  in  instances  of  soft  cataract ;  and 
even  then  it  is  attended  with  considerable  danger,  in  onlyappli- 
consequence  of  the  irritation  that  may  be  set  up  from  <=abie  to 
the  pressure  exerted  by  the  swollen  lens  in  the  eye,  raet 
or  from  small  pieces  of  cortical  matter  which  may  be 
left  attached  to  the  iris. 

The  Linear  or  Traction  Operation,  as  described  by 
Messrs.  Bowman  and  Oritchett,is  performed  as  follows:*  The  trac- 
The  patient  having  been  laid  on  his  back,  and  the  stop-  tio^  opera- 
speculum  introduced,  the  surgeon  fixes  the  eyeball  with 
one  hand  by  means  of  a  pair  of  toothed  forceps  .-  and, 
taking  an  iridectomy  knife  in  the  other,  makes  an  open-  The  sec- 
mg  through  the  corneo-sclerotic  junction  at  its  upper 
part. 

The  opening  must  occupy  about  a  fourth  of  the  cir- 
cumference of  the  cornea,  so  as  to  allow  the  introduc- 
tion of  the  scoop  into  the  eye.  In  the  case  of  a  soft 
cataract,  there  will  be  no  necessity  to  make  quite  so 
large  an  opening  as  this. 

The  incision  having  been  completed,  a  fold  of  iris  is  Iridectomy 
to  be  excised,  as  m  iridectomy.    Should  there  be  any 
bleeding  into  the  anterior  chamber,  the  curette  must 
be  introduced  between  the  lips  of  the  incision,  and 


*  Ophthalmic  Hospital  Reports,  vol.  iv.  p.  315. 
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slightly  pressed  upon  the  sclerotic  edge  of  the  wound. 
At  the  same  time,  the  tendon  of  the  inferior  rectus 
must  be  seized  with  a  pair  of  forceps,  and  the  eye 
gently  pulled  downwards,  so  as  to  cause  just  sufficient 
pressure  to  squeeze  the  blood  out  of  the  anterior 
chamber. 

The  capsule  of  the  lens  is  then  to  be  lacerated  freely — 
if  possible,  as  far  as  the  suspensory  hgament ;  but  that 
structure  should  not  be  broken  through,  if  it  is  possible 
to  avoid  doing  so.  If  much  transparent  cortical  sub- 
stance surrounds  the  opaque  part  of  the  lens,  Mr. 
Bowman  inserts  the  point  of  the  pricker  into  the  lens- 
substance,  and  then  sHghtly  rotates  the  body  of  the 
lens  on  its  antero-posterior  axis,  so  as  to  loosen  it  from 
the  capsule.  If  this  is  not  done,  the  cataract  is  very 
apt  to  adhere  to  the  capsule. 

The  lens  is  then  to  be  removed  with  a  scoop  or  trac- 
tion instrument,  which  is  to  be  introduced  through  the 
wound  in  the  cornea,  and  passed  gently  onwards  be- 
tween the  capsule  and  the  nucleus  of  the  lens.  The 
lens  having  been  secured  by  the  scoop,  the  instrument 
is  to  be  withdrawn  from  the  eye,  and  with  it  the  lens. 
Any  small  portions  of  lenticular  matter,  which  may  be 
left  behind  in  the  anterior  chamber,  are  to  be  carefully 
removed  with  the  scoop  or  the  suction  instrument,  and 
the  eye  is  then  to  be  closed,  and  a  compress  and  ban- 
dage appHed  over  it. 

Yon  Graei-e's  MoDrpiED  Linear  Extraction. — This 
operation  is  thus  described  by  Yon  Graefe:* — The 
patient  having  been  placed  under  the  influence  of 
chloroform,  the  hds  separated  by  an  adjustable  specu- 
lum— I  prefer  the  one  recommended  by 
Critchett — and  the  eyeball  drawn  down- 
wards by  spring  forceps,  which  are  apphed 
immediately  helow  the  cornea,  the  opera- 
tion is  commenced. 

Step  I.  The  Incision. — The  point_  of 
a  small  knife,  the  cutting  edge  being 
directed  upwards  and  the  surface  for- 
wards, is  inserted  at  the  point  A  (Fig.  38),  so  as  to 
enter  the  anterior  chamber  as  peripherally  as  pos- 


FiG.  38. 


*  Ophthalmic  Review,  vol.  iii.  p.  25. 
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sible.  la  order  to  widen  the  extent  of  the  inner  wonud, 
the  point  should  at  first  not  be  directed  towards  B, 
i.e.,  the  point  of  counter-puncture,  but  rather  to- 
wards C.  Only  when  the  knife  has  advanced  fully 
three  hues  and  a  half  within  the  visible  portion  of 
the  anterior  chamber  should  the  handle  be  lowered, 
and  the  instrument  directed  along  the  scleral  border 
on  to  B.  As  soon  as  the  resistance  to  the  point  is 
felt  to  be  overcome,  showing  the  counter-puncture  to 
be  accomplished,  whether  the  uplifted  conjunctiva  be 
transfixed  or  not,  the  knife  must  immediately  be 
turned  steeply  forwards,  the  back  of  it  being  almost 
directed  to  the  centre  of  the  ideal  sphere  of  the  cornea, 
when  the  incision  is  to  be  continued  in  this  plane:  first, 
by  boldly  pushing  the  knife  onwards,  and  then,  after  its 
length  is  exhausted,  drawing  it  backwards.  Should 
this  latter  movement,  though  generally  sufficient,  fail 
completely  to  divide  the  scleral  border,  the  sawing  ma- 
noeuvre must  to  a  less  extent  be  repeated.  As  soon  as 
the  last  bridge  of  the  scleral  border  is  cut  through,  the 
knife  lies  freely  moveable  under  the  uplifted  conjunc- 
tiva, which,  in  order  to  avoid  the  formation  of  too  long 
&  flap  (the  proper  height  is  1^'"— 2'"),  must  now  be 
divided  by  a  sawing  movement  horizontally  forwards, 
or  even  forwards  and  downwards. 

Step  II.  The  Iridectomy. — The  holding  forceps  having  3.  The  Iri- 
been  handed  to  an  assistant,  with  a  straight  pair  of  ^ectomy. 
iridectomy  forceps— I  use  a  very  small  pattern— we 
lift  the  conjunctival  flap  off"  the  prolapsed  iris  ;  the  • 
former,  merging  as  it  does  into  the  Hmbus,  and  there 
being,  from  the  previous  extensive  loosening,  no  further 
resistance  sideways,  is  easily  reflected  down  over  the 
cornea,  when  the  iris  appears  perfectly  bare.  Hereupon, 
the  prolapse  of  the  iris  is  seized  with  the  same  forceps 
at  its  central  and  most  vaulted  portion.  >  It  is  gently 
pulled  upon,  so  as  to  make  it  present  a  triangular 
shape,  and  excised  at  its  base  from  one  corner  of  the 
wound  to  the  other,  to  which  end  usually  two  slight 
strokes  of  the  scissors  are  required.  If  at  this  stage 
of  the  operation  heemorrhage  takes  place  into  the  an- 
terior chamber,  it  may  be  evacuated  by  pressing  on  the 
cornea  with  a  soft  sponge ;  in  some  instances  it  may  be 
necessary  to  lift  up  the  corneal  flap,  and  squeeze  the 
blood  out  of  the  anterior  chamber  by  rubbing  the  lower 
lid  on  the  cornea. 
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Step  III.  Dilaceration  of  the  Gapsule. — The  operator 
having  resumed  the  fixing  forceps,  now  ■with  a  cysti- 
tomc  properly  bent,  and  which  is  armed  with  a  fleam, 
opens  the  capsule  by  two  successive  rents,  beginning 
from  the  lower  edge  of  the  pupil,  and  ascending  suc- 
cessively along  its  nasal  and  temporal  margins  near  to 
the  upper  equator  of  the  lens. 

/S'/ejj  IV.  Evamation  of  the  Lens. — The  mode  of  eva- 
cuating the  lens  varies,  according  to  the  amount  of 
soft  surface  matter.  Where  there  is  plenty  of  it,  the 
delivery  is,  as  a  rule,  effected  without  the  introduction 
of  any  instrument,  merely  by  external  pressure.  The 
back  of  a  broad  and  moderately  arched  spoon  is,  close 
to  the  centre  of  the  incision,  gently  pressed  against  the 
sclera,  so  that  the  wound  is  made  to  gape.  T'hus,  cor- 
tical masses  are  caused  to  escape,  and  the  vertex  of 
the  nucleus  j)resents  itself.  In  order  to  promote  as 
much  as  possible  the  thorough  exit  of  the  latter,  the 
back  of  the  spoon  is  made  to  gUde 
Fig.  39.  Tig.  40.  along  the  sclera  :  first,  with  an 
equable  degree  of  pressure  laterally 
towards  the  corners  of  the  wound,  and 
thereupon,  withdrawing  it  from  the 
wound,  upwards  with  a  continuous 
increase  of  pressure.  If  during  these 
movements  the  diameter  of  the  nu- 
cleus present  itself,  the  pressui-e  is 
more  and  more  abated,  and  the  deli- 
very may  be  completed  by  applying 
the  end  of  the  spoon  to  the  pro- 
jecting edge  of  the  nucleus.  If  there 
be  but  a  thin  stratum  of  soft  cortex, 
the  recommended  "  slide  manoeuvre  " 
may  likewise  be  tried,  but  oiight  to  be 
abandoned  as  soon  as  we  observe 
that  during  the  lateral  movements  no 
presentation  ensues.  In  this  event, 
the  hook  must  be  resorted  to,  which 
in  the  case  of  hard  cataract  is  re- 
l>lll  quired  ah  initio.  The  blunt  hook 
I  I  which  I  am  in  the  habit  of  _  employing 
has  the  form  represented  in  Fig.  39, 
and  has  its  stem  bent  in  such  a 
manner  (Fig.  40)  as  to  enable  it  to  be  readily  pushed 
under  the  nucleus.    It  is  first  laid  flat  on  the  opening 
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made  in  the  capsule  :  thereupon  drawn  back  over  the 
near  edge  of  the  nucleus,  when,  by  a  suitable  elevation 
of  the  handle,  it  is  brought  in  the  direction  of  the 
posterior  cortex,  along  which  it  is  then  pushed  forward 
on  the  flat,  until  it  has  passed  the  posterior  pole  of 
the  nucleus.  The  instrument  is  now  between  the 
fingers  rotated  around  its  axis,  so  that  the  plane  of  the 
curved  extremity  of  the  hook  exchanges  its  horizontal 
for  the  vertical  position ;  or  should  resistance  be  felt, 
an  oblique  one  ;  and  the  nucleus,  or  as  the  case  may 
be,  the  whole  lens,  is  by  a  gentle  traction  carried  to- 
wards the  incision. 

Von  Graefe  has  more  recently  advocated  the  re-  Modifica- 
moval  of  the  lens  by  pressure  on  the  lower  portion  of 
the  cornea  with  a  vulcanite  ciu-ette.  The  eye  being 
fixed  by  means  of  a  pair  of  forceps  holding  a  fold  of 
conjunctiva  below,  and  to  the  inner  or  outer  side  of  the 
cornea,  the  curette  is  placed  along  the  lower  margin  of 
the  cornea,  and  pressure  made  backwards  and  up- 
wards as  in  ordinary  flap  extraction,  the  same  precau- 
tions being  taken  as  I  have  already  described  when 
considering  the  older  operation. 

Step  V.  Clearing  of  the  Pupil,  and  Coaptation  of  the  5.  Remqv- 
Wound. — If,  as  happens  in  the  majority  of  cases,  after  ^"f  f 
extraction  of  the  nucleus,  cortical  masses  remain,  they  ments.'' 
must  be  evacuated  by  gentle  pressure  and  friction,  ex- 
ercised with  the  finger-ends  through  the  medium  of 
the  Uds,  and  in  accordance  with  the  well-known  rules 
for  the  same  purpose  observed  in  flap  extraction. 
Only  in  exceptional  cases  may  a  small  spoon  be  intro- 
duced for  the  removal  of  isolated  cortical  fragments, 
which  may  be  partially  adherent  to  the  capsule. 
Yery  delicate  coatings  of  the  capsule,  if  their  evacua- 
tion be  difficult,  are  better  left  behind;  but,  on  the 
whole,  as  complete  a  removal  as  possible  of  the  cortex 
should  be  insisted  on.    Finally,  the  wound  is  to  be  Closing  the 
cleared  with  forceps  from  any  adherent  iris,  pigment, 
or  coagula,  and  the  conjunctival  flap  replaced  in  its 
proper  position. 

Regarding  the  after-treatment,  I  may  be  brief.    The  After-treat- 
usual  compressive  bandage  must  be  ap^Dlied,  and  first  '"^'^t- 
renewed  five  or  six  hours  after  the  operation,  after- 
wards twice  (or  even  once)  a  day.  In  regard  to  light, 
the  habitual  cautions  must  be  observed.    Eest  is  to  be 
recommended,  but  less  rigorously  than  after  flap  ex- 
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traction.  If  necessary,  the  patients  may  pass  even 
the  first  days  following  the  operation  out  of  bed. 
Eespecting  the  diet,  everything  may  be  allowed  ex- 
cepting stimulants  and  such  aliments  as  require 
mastication.  From  the  second  day  I  apply  atropine 
(usually  twice  a  day),  chiefly  to  prevent  coalescence  of 
the  two  corners  of  the  sphincter  with  the  capsule. 
Only  where  copious  conjunctival  secretion  either 
existed  before  or  became  apparent  after  the  operation,  I 
defer  the  applicatiim.  If  anything  untoward  occurs,  a 
cautious  yet  accurate  examination  (always  by  artificial 
light)  must  decide  whether  it  originate  from  the 
wound,  the  cornea,  the  iris,  or  the  capsular  cells,  when 
the  proper  measures  have  to  be  taken  in  accordance 
with  the  customary  rules.  On  the  whole,  departures 
from  the  normal  course  are  but  rarely  observed.  I 
shall  advert  to  some  points  coming  under  this  head, 
when  speaking  of  the  results  hitherto  obtained. 

Modified  Lineak  Extraction. — I  have  for  some 
years  past  performed  the  following  modified  operation 
for  linear  extraction.  I  used  always  to  excise  a  por- 
tion of  the  iris  before  removing  the  lens,  but  have  now 
operated  on  a  great  number  of  cases  without  doing  so, 
and  the  results  have  certainly  surpassed  those  I  have 
obtained  by  any  other  operation  for  the  removal  of 
cortical  cataracts  from  the  eyes  of  the  natives  of  India. 

The  pupil  having  been  fuUy  dilated  with  atropine, 
and  the  patient  laid  on  his  back,  and  placed  under  the 
influence  of  chloroform,  the  operator  adjusts  a  stop- 
speculum. 

Supposing  the  right  eye  is  to  be  operated  upon,  the 
surgeon  standing  behind  his  patient,  with  a  pair  of 
toothed  forceps,  seizes  the  tendon  of  the  internal 
rectus,  so  as  to  steady  the  eyeball,  and  in  the  other  hand 
takes  a  short  and  broad-bladed  triangular  knife  (Fig. 
41),  and  thrusts  its  point  through  the  line  of  junction 
of  the  cornea  and  sclerotic.  The  blade  of  the  knife  is 
to  be  passed  steadily  onwards  nearly  up  to  its  heel 
(Fig.  42),  so  that  the  opening  made  through  the 
sclerotic  is  nearly  half  an  inch  in  extent ;  as  the 
blade  of  the  knife  is  being  withdrawn  from  the  eye, 
its  point  may  be  depressed  so  as  to  rupture  the 
capsule. 

The  knife  being  laid  on  one  side,  but  the  speculum 
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Fig.  41.       and  liold  of  th.e  internal  rectus  re- 
tained, the  scoop  (Fig.  43)  is  to  be  in-  Extraction 
serted  so  far  iiito  the  anterior  chamber  of  the  lens, 
as  to  enable  us  to  reach  the  margin 
of  the  pupil ;  the  handle  of  the  instru- 
ment being  raised  and  its  rounded  ex-  . 

Pig.  42. 


tremity  depressed,  the  latter  evidently 
rests  on  the  capsule  of  the  lens,  im- 
mediately within  the  margin  of  the 
pupU.  The  scoop  is  now  to  be  slightly  Mauipula- 
withdrawn,  still  keeping  its  extremity  tion  with 
on  the  lens,  but  so  as  to  draw  open  ^'^""P" 
the  pupil  far  enough  to  enable  us  to 
press  on  the  edge  of  the  lens  with  the 
rounded  extremity  of  the  scoop ;  the 
instant  this  is  done,  the  lens  tilts  over 
on  its  axis  (Fig.  44),  and  the  scoop  being 
thrust  onwards,  the  lens  comes  to  lie  in 
its  concavity,  and  may  be  removed  from 
the  eye  (Fig.  46).  Any  particles  of  len- 
ticular matter  remaining  in  the  anterior 
chamber  must  be  removed  with  the 
scoop. 

In  performing  this  operation,  I  do 
not  consider  it  necessary  to  do  more 
than  lacerate  the  capsule  with  the  point 
of  the  knife,  as  I  have  described  ;  and 
in  many  instances  I  remove  the  lens  The  lens 
in  its  capsule  by  means  of  the  same  ^ove'd  i^' 
manipulation,  particularly  if  there  is  Its'caps'ule. 
much  transparent  cortical  matter  round 
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FlO.  43. 


the  lens,  whioli  would  escape  detection  at 
the  time  of  the  operation,  and  adhei-ing  to 
the  iris,  would  excite  inflammation  of  that 
part.    Moreover,  in  cases  of  senile  cata- 

FiG.  44. 


Atropine 
to  follow 
the  opera- 
tion. 


ract,  the  capsule  often  adheres  to  the  lens 
with  considerable  tenacity,  and  may  there- 
fore the  more  readily  be  removed  with  the 
lens. 

After  the  lens  has  been  removed,  I  ad- 
just a  compress  and  bandage  over  both 
eyes,  and  the  patient  is  removed  to  his  bed. 

Fig.  45. 


r 


Thirty -six  hours  after  the  operation,  if 
there  is  pain  in  the  eye  I  usually  evert  the 
lower  lid,  and  drop  a  Uttle  solution  of 
atropine  into  the  eye.    If  the  pupil  ex- 
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pands  under  the  infltieiice  of  the  mydriatic,  we  need 
nave  no  further  apprehension  as  to  the  result  of  the 
case ;  but  if  the  iris  refuses  to  respond  to  atropine,  we 
have  to  fear  that  iritis  may  supervene.  Of  late  I  have 
been  ia  the  habit  of  performing  the  operation  above 
described  in  instances  of  senile  cataract,  -svith,  how- 
ever, this  important  addition:  after  having  made  my 
incision  I  excise  a  fourth  of  the  external  section  of  the 
iris,  and  then  passing  the  scoop  behind  the  lens,  ease 
it  out  of  the  eye  without  dividing  the  capsule. 

The  After-treatment  of  the  various  forms  of  linear  After- 
extraction  is  to  be  carried  out  upon  precisely  the  same  asT^  gap* 
principles  as  those  I  have  indicated  in  instances  of  flap  extraction, 
extraction  ;  but  these  rules  may  be  far  less  rigorously 
enforced.    The  greater  the  care  immediately  after  the 
operation,  the  less  chance  of  subsequent  evil;  but  still 
we  have  much  less  cause  for  anxiety,  as  to  the  occur- 
rence of  that  most  terrible  complication  of  flap  ex- 
traction—suppurative  keratitis— after  linear  extraction. 
Even  among  the  poor,  rice-fed  Hindoos,  who  form  a 
considerable  portion  of  our  hospital  patients  in  Cal- 
cutta", we  seldom  meet  with  instances  of  suppuration 
of  the  cornea  following  linear  extraction ;  whereas,  Suppnra- 
after  flap  extraction,  I  hardly  exaggerate  the  case  ^'"'^  ta.x& 
when  I  assert  that  some  thirty  per  cent,  of  the  opera-  extociioT 
tions  performed  in  Calcutta  formerly  failed  in  this 
way. 

With  regard  also  to  the  complications  that  may 
occur  after  linear  extraction,  I  would  refer  the  reader  to 
the  observations  already  made  on  this  subject  under 
the  head  of  flap  extraction ;  they  are  to  be  treated  in 
precisely  the  same  way,  and  I  need  not  therefore  reite- 
rate the  observations  I  have  already  made  on  the 
subject. 

Selection  or  an  Operation.— We  may  now  pass  on  Choice  or 
to  the  consideration  of  the  circumstances  which  would  ^'^ 
probably  lead  us  to  select  either  one  or  other  of  the 
operations  describnd  for  the  removal  of  a  cataract. 

With  regard  to  the  operation  of  reclination,  there 
can  be  no  doubt  that  by  far  the  majority  of  surgeons  of 
the  present  day  have  discarded  this  proceeding  altoge- 
ther ;  nevertheless.  Professor  Quaglino,  of  Pavia  has 
lately  been  operating  by  reclination  with  success^  and 
he  thmks  that  we  have  abandoned  this  operation  with- 


526 


DISEASES  OF  THE  LENS, 


Recent  re- 
vival of  re- 
elination. 


Doubtful 
advantages. 


Danger  of 
the  opera- 
tion. 


Advantages 
of  solution. 


out  good  cause.*  Professor  Quaglino  remarks,  that 
"  the  most  permanent  and  brilliant  results  of  depression 
are  obtained  in  the  case  of  cataracts  which  are  either 
soft  or  cheesy  in  consistence,  in  the  fluid  ones  among 
middle-aged  people,  and  in  those  which  occur  in  infancy. 
In  hard,  senile  cataracts  it  may  be  adopted,  but  more 
exceptionally."  Evidently,  therefore,  the  best  results 
follow  in  precisely  those  cases  which  succeed  best  either 
by  linear  extraction,  the  suction  operation,  or  solution ; 
and  my  own  experience  certainly  leads  me  to  prefer  any 
one  of  these  means  of  removing  a  cataract  to  that  of 
reclination.  I  may,  however,  refer  to  the  practice  of 
other  sui-geons  in  this  respect.  Dr.  J.  T.  C.  Eoss  has 
probably  had  as  much  experience,  and  operated  as  often 
for  reclination  as  most  surgeons  in  India,  and  he  tells 
me  that  fifty  per  cent,  was  about  the  average  of  cures 
in  his  practice  among  patients  such  as  those  described 
by  Professor  Quaglino  as  presenting  the  most  favour- 
able conditions  for  reclination. 

The  native  Huckeems  and  Kobrages  always  operate 
for  the  cure  of  cataract  in  this  way,  and  hardly  a  week 
passes  that  I  do  not  see  several  of  their  patients  at  the 
Calcutta  hospital,  suffering  from  either  inflammation  of 
the  choroid,  or  from  retino-choroiditis.  Here,  at  any 
rate,  we  have  warning  sufficient  to  prevent  our  resorting 
to  this  proceeding. 

The  operation  for  solution  of  cataract  is  a  most  valu- 
able one,  but  the  great  drawback  to  it  is  the  length  of 
time  it  often  takes  to  cure  a  patient  by  this  means; 
and  the  risk  run  from  the  contact  of  detached  pieces  of 
the  lens  resting  on  the  iris,  and  exciting  more  or  less 
inflammation  in  this  delicate  structure.  Solution  is, 
of  course,  most  applicable  to  instances  of  soft  cataract, 
occurring  in  persons  under  thirty -five  years  of  age,  or 
before  the  nucleus  has  fully  formed.  If  m  a  case  of  this 
kind  the  sight  of  one  eye  is  almost  destroyed  by  a 
cataract,  and^the  other  eye  is  beginning  to  get  dim,  most 
surgeons  would  select  the  operation  of  solution  as  being 
the  one  lilvely  to  yield  the  best  results,  the  worst  eye,  of 
course,  being  operated  on.  -.i    .    xr        „  „f 

This  rule,  however,  is  more  apphcable  to  the  case  ot 


*  A  Clinical  Lecture  by  Prof._A.  Quaglino  on  Scleronixis ; 
Ophthalmic  Review,  Oct.  1867,  p.  374. 
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private  patients  than  to  that  of  those  in  hospital,  be-  Too  tedious 
cause  the  latter  class  can  ill  afford  the  time  necessary  for  t'le 
to  complete  the  cui-e,  particularly  if  they  come  from  a 
distance,  and  cannot  consequently  attend  as  out-door 
patients.  Nevertheless,  I  find  from  the  Moorfields  Hos- 
pital Eeports,  that  in  1866,  of  three  hundred  and  forty- 
one  cataract  cases  operated  on,  not  less  than  ninety-nine 
were  treated  by  solution ;  this  is  a  fair  criterion  of  the 
high  estimation  in  which  the  very  able  surgeons  in 
charge  of  the  Moorfields  Hospital  hold  the  operation. 
I  cannot  say  that  in  my  own  practice  I  operate  by 
solution  in  nearly  the  same  proportion  of  cases,  pre- 
ferring, even  in  soft  cataracts,  to  remove  the  lenticular 
matter  at  once,  either  by  linear  extraction  or  the  suc- 
tion instrument. 

In  the  majority  of  cataracts,  however,  the  nucleus  is  v  Graefe's 
hard  and  therefore  efi'ectually  prevents  our  operating  method  in 
for  solution;  we  have  consequently  to  determine  whether  ^^^^ 
we  perform  the  old  flap  extraction,  Von  Graefe's  opera- 
tion,  or  one  of  the  modified  forms  of  linear  extraction 
which  I  have  described.  In  coming  to  a  conclusion 
upon  this  point  we  must  take  into  consideration  the 
circumstances  of  the  patient.  Among  the  low-feedina 
population  of  India  we  are  very  apt  to  get  sloughing  of 
the  cornea  if  a  large  section  is  made,  and  I  think,  as  a 
rule,  less  likely  to  have  inflammation  of  the  iris  induced 
by  a  shght  amount  of  injury  than  is  the  case  amongst 
JiiUi-opeans ;  nevertheless  it  mav  probably  be  laid  down 
as  a  rule  that  m  senile  cataract  it  tends  to  success  if 
a  portion  of  the  ins  is  excised  immediately  before  the 
lens  IS  taken  out  of  the  eye,  as  in  Von  Graefe's  opera- 
tion; ip  tact  we  know  of  no  operation  at  the  present 
time  which  afi-ords  a  patient  affected  with  senile  cata- 
ract a  better  hope  of  recovery  than  Von  Graefe's  method 
ot  removing  the  lens. 

In  the  mixed  or  cortical  cataract  the  majority  of  and  in 
surgeons  would  prefer  to  operate  by  Von  Graefe's  pro-  cortical, 
ceedmgrather  than  by  modified  linear  extraction  -  never- 
theless my  own  success  has  been  so  great  in  instances 
of  this  kmd  by  the  employment  of  the  operation  I 
have  described  at  page  522,  that  I  cannot  but  advise 
those  practising  m  India  to  give  it  a  fab-  trial  In 
SnTVrl  the  advantage  of  skilful  assistants  to 
help  at  the  time  of  the  operation,  and  good  nurses  to 
attend  to  the  patient  afterwards,  we  might  prefe? 
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Graefe's  operation  in  cases  of  cortical  cataract,  but  in 
this  country  we  seldom  have  these  advantages  and 
have  to  depend  mainly  upon  ourselves  for  success. 
We  shall  he  called  upon  to  operate  very  often  on  com- 
paratively young  people,  say  from  forty-five  to  fifty 
years  of  age,  and  in  instances  of  this  description  I  have 
gained  perfect  results  in  from  eighty-five  to  ninety  per 
cent,  of  my  hospital  patients  by  means  of  modified 
linear  extraction,  seldom  finding  it  necessary  in  cases 
of  this  kind  to  excise  a  portion  of  the  iris,  my  patients 
having  left  the  hospital  with  a  clear  central  and 
moveable  pupil,— no  slight  advantage  to  persons  in  their 
position.  On  the  other  hand,  I  confess  that  in  older 
people  suffering  from  senile  cataract  I  now  seldom  ope- 
rate without  first  excising  a  portion  of  the  iris  as  re- 
commended by  Messrs.  Bowman  and  Critchett,  or 
resorting  at  once  to  Von  Graefe's  operation,  and  I  find 
that,  in  England  and  Ireland  respectively,  sm-geons  of 
the  highest  reputation,  as  for  instance  Mr.  E.  Brudenell 
Carter*  and  Mr.  Wilson.f  are  firm  advocates  of  this 
latter  ojoeration. 

Iridectomy,  again,  may  be  useful  in  instances  of 
zonular  cataract,  provided  we  find  its  centre  opaque, 
and  the  outer  part  of  the  lens  free  from  striae  or  opaque 
dots.  Under  these  circumstances  we  may  fairly  assume 
that  the  opacity  in  the  lens  will  not  advance,  or  if  it 
make  any  progress  that  it  will  do  so  very  slowly  ;  and 
it  will  then  be  advisable,  either  by  means  of  an  irido- 
desis  or  an  iridectomy,  to  open  a  passage  for  the  rays  of 
hght  to  the  retina,  through  the  transparent  part  of  the 
lens  ;  it  is  evidently  far  better  to  leave  the  lens  in  situ 
if  possible.  But  supposing  that,  from  the  presence  of 
striae  and  spots,  together  with  increasing  impaii-ment 
of  vision,  we  have  evidence  of  advancing  changes  m  the 
lens,  it  is  then  advisable  to  open  the  cornea  by  means 
of  a  linear  extraction  knife,  and  so  to  withdraw  the  lens 
from  the  eye  with  the  help  of  a  scoop. 

In  cases  where  a  soft  cataract  has  in  part  become 
absorbed,  leaving  a  deposit  on  the  inner  surface  of  the 


*  "  Contributions  to  Oplithalmic  Therapeutics."    By  Eobert 

Brudenell  Carter.    PrnctUioner,  March  ^^J,\r-^  AT«rl.-« 
t  "On  Extraction  of  Cataract"   By  H.  Wilson,  St.  Marks 
Hospital,  Dublin.    Dublin  Quarterly  Journal  of  Medical  Science, 
May,  1870. 
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wrinkled  capsule,  I  usually  open  the  cornea,  pass  a  pair 
ot  iridectomy  forceps  into  the  eye,  and  seizing  the 
opaque  membrane  withdraw  it  at  once.  The  pupil 
must  be  kept  fully  dilated  with  atropine,  and  the  com- 
press  and  bandage  applied  as  usual  after  these  opera- 
tions. ^ 

As  I  before  remarked,  we  sometimes  meet  with  in- 
stances of  cataract  complicated  with  synechia.    Before  Cataract 
attempting  any  operation  in  these  cases,  we  must  en-  tZfLy, 
deavour  carefully  to  ascertain  what  amount  of  vision  synechTa 
tiie  patient  possesses,  by  moving  a  bright  light  before 
his  eyes  ;  if  he  is  unable,  even  in  a  dark  room,  to  see 
the  flame  of  a  lamp,  it  is  seldom  that  we  can  do  ffood 
iTi°^^^?^  ^        operation;  for  the  chances  are,  that 
although  we  remove  the  opaque  lens,  the  retina  will 
have  been  so  far  involved  as  to  prevent  our  patients 
benehtmg  much  by  the  extraction. 

In  operating  in  instances  of  cataract  complicated  Treatment 
with  synechia  we  should  first  perform  iridectomy,  and  "f- 
then  remove  the  lens  with  a  scoop,  or  Bowman's  trac- 
tion instrument. 

Capsular  Cataract.— Capsular  cataracts  are,  as  a  Capsular 
general  rule,  confined  to  the  anterior  part  of  the  cap-  Catabaci. 
sule,  the  posterior  having  no  epitheKal  cells.    It  must 
be  understood  that  in  capsular  cataract,  the  capsule  Nature  of. 
itself  18  unaffected;  but  that  under  certain  circum- 
stances, neo-plasms  form  on  the  inner  or  outer  surface 
of  the  anterior  capsule,  which,  becoming  organized 
give  nse  to  opacities  in  these  parts,  and  of  course  ob- 
struct the  rays  of  light  in  their  passage  to  the  retina 
rendenng  the  patient  more  or  less  bhnd.  ' 

Oattses.- Capsular  cataract  may  occur  in  instances  of 
sott  cataract  when  the  greater  portion  of  the  lens  has 
become  absorbed,  leaving  a  certain  amount  of  choles- 
tenne  and  earthy  ma;tter  deposited  on  the  anterior  After 
capsule,  ihese  opacities  are  generally  chalk-like  and  absorption 
star-shaped,  radiating  outwards  from  the  central  oor- 
tion  of  the  capsule.  ^ 

Capsular  cataracts  sometimes  occur  in  cases  of  nice-  After  fistnia 
ration  or  perforating  wounds  of  the  cornea,  partSv 
if  a  fistula  has  resulted  from  the  accident;  the  aqueous 
then  drains  away  from  the  anterior  chamber,  andX 
lens  IS  thrust  forwards  against  the  opening  in  the 
cornea,  its  capsule  bulging  into  the  mouth  of  the  fis- 
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tula  like  a  small  blister.  The  cortical  BubBtance  being 
tbus  separated  from  its  capsule,  a  limited  portion  of 
tbe  lens  undergoes  -  fatty  degeneration.  From  faiilty 
action  also  of  the  epithehal  cells,  corresponding  changes 
occur  on  the  inner  surface  of  the  capsule.  If  the  fistula 
or  wound  heals,  the  aqueous  being  re-formed,  the  lens 
is  thrust  back  into  its  normal  position,  and  the  degene- 
rative changes  that  have  taken  place  in  the  capsule 
and  cortical  substance  may  then  be  clearly  seen.  Pro- 
vided, however,  that  the  cells  lining  the  capsule  have 
not  been  destroyed,  or  that  the  neo-plasms  have  not  be- 
come organized,  the  opacity  may  disappear  after  a  time. 

One  of  the  most  common  varieties  of  capsular  cata- 
ract with  which  we  have  to  deal,  is  that  which  occurs 
after  the  removal  of  an  opaque  lens.  The  patient  may 
have  made  a  good  recovery  from  the  operation,  but 
still  complain  of  dimness  of  vision  ;  the  cause  of  this 
will  probably  be  detected  on  dilating  the  pupil,  and 
exammmg  the  eye  by  the  lateral  method  of  illumination, 
when  a  slight  film  may  be  seen  extending  behind  the 
pupil,  occasioned  by  an  opaque  layer  formed  on  the 
inner  surface  of  the  capsule,  which  had  not  been  entirely 
removed  at  the  time  of  the  operation.  The  epithelial 
cells  produce  a  kind  of  abortive  lenticular  matter,  or  it 
may  be  that  neo-plasms  grow  from  them,  rendering  the 
inner  surface  of  the  remains  of  the  capsule  more  or  less 
opaque.  .  . 

Capsular  cataract,  again,  may  occiir  after  mdo- 
choroiditis,  and  intiammatory  aflfections  of  the  deeper 
structures  of  the  eye.  In  these  instances,  we  shall  at 
once  understand  the  nature  of  the  case,  from  the 
presence  of  complications  such  as  exist  after  iritis: 
synechia,  loss  of  brilliancy  in  the  fibrous  structure  of 
the  iris,  immobility  of  the  pupil,  and  so  on.  In  these 
cases  the  epithelium  lining  the  capsule  appears  to 
become  involved  in  the  hyperplasia,  and  neo-plasms 
are  foi-med,  which  becoming  organized  induce  capsular 
cataract,  and  very  probably  subsequent  degeneration 
and  opacity  of  the  lens  substance.  Capsular  opacities 
of  this  kind  are  often  star-shaped,  the  most  central 
portion  looking  chalky,  and  shading  ofi'  towards  the 
circumference  of  the  lens.  e 

Lastly,  capsular  cataracts  may  occur  from  the  lor- 
mation  of  neo-plasms  (the  result  of  iritis)  on  the  antenor 
surface  of  the  lens  (capsule).    In  this  case  the  neo- 
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plastic  formations  are  simply  deposited  on  the  capsule, 
and  becoming  organized,  give  rise  to  an  opacity,  which 
is  generally  complicated  with  extensive  synechia,  if  -not 
with  closed  pupil.  Organized  deposits  may  likewise 
form  on  the  anterior  surface  of  the  capsule  in  instances 
of  suppurative  keratitis,  the  formation  originating  in 
the  cornea,  and  being  subsequently  deposited  on  the 
lens. 

_  Treatment. — Yery  considerable  caution  is  necessary  Treatment. 
in  operating  upon  capsidar  cataracts  which  have  formed 
after  the  removal  of  the  lens ;  all  irritation  must  have 
subsided  in  the  eye  before  any  attempt  is  made  to  palse  cata 
break  down  the  opaque  capsule,  and  it  is  hardly  likely,  ract  after 
therefore,  that  we  shall  be  able  to  operate  under  a  extraction, 
period  of  two  months  from  the  date  of  the  extraction. 

The  most  simple  plan  of  destroying  these  opaque 
bands,  is  to  pass  a  needle  through  the  cornea,  the 
instrament  having  a  cutting  edge,  so  that  we  may 
be  able  to  divide  the  opaque  capsule  with  it.  The 
patient  havinar  been  placed  under  the  influence  of 
chloroform,  and  laid  on  his  back,  a  stop-speculum  is 
to_  be  adjusted,  and  the  eyeball  fixed,  an  assistant  Operation 
seizing  a  fold  of  the  lower  part  of  the  conjunctiva  with  njlnie"' 
a  pair  of  forceps.    The  surgeon  then  passes  the  needle 
through  the  cornea,  and  behind  the  capsule,  so  that  it 
may  be  made  to  cut  an  opening  through,  or  break  down 
the  opaque  membrane ;  there  is  no  necessity  for  pass- 
ing the  needle  deeply  into  the  vitreous,  our  object  is 
simply  to  "  commmute  it  (the  opaque  membrane)  with- 
out any  drag  on  the  contiguous  parts,  either  of  the 
capsule  or  iris."* 

It  often  happens,  however,  that  the  opaque  mem- 
brane or  band  yields  to  the  needle,  so  that  it  is  impos- 
sible to  break  it  through ;  under  these  circumstances  a 
second  needle  is  to  be  introduced  through  the  cornea,  at  Use  of  two 
a  point  nearly  opposite  the  first  one,  and  the  extremity  "eedles. 
of  one  being  passed  behind,  and  that  of  the  other  in 
front  of  the  opaque  band,  the  needles  are  made  to  ro- 
tate round  one  another,  so  as  to  tear  down  the  capsule 

In  some  cases  the  pupil  is  completely  closed  by  the  cin<,Pd 
remams  of  the  capsule,  and  neo-plastic  elements  result-  PupU 
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ing  from  secondary  iritis.  The  communication  between 
the  anterior  and  posterior  chambers  being  thus  cut  off, 
glaucomatous  changes  are  apt  to  occur  in  the  eye,  indi- 
cated by  supra-orbital  pain  and  increased  tension  of  the 
globe.  In  cases  of  this  kind,  whether  complicated  with 
glaucoma  or  not,  it  is  most  advisable  that  a  portion  of  the 
iris  should  be  excised,  and  the  opaque  membrane  which 
adheres  to  it  removed.  I  think  it  is  better  at  once  to 
resort  to  an  iridectomy  in  these  cases,  than  to  attempt 
to  make  an  opening  through  the  closed  pupil  with  two 
needles,  or  to  form  an  artificial  pupil  by  means  of 
Tyrrell's  blunt  hook ;  because  by  neither  of  these  pro- 
ceedings can  we  remove  the  capsule,  and  so  long  as  it 
remains  in  situ,  its  epithelial  cells  are  likely  to  continue 
to  live  and  grow,  closing  afresh  any  small  openings  we 
may  have  made  in  the  iris. 

It  may  be  that  the  pupil  is  only  partially  closed  by 
a  small  opaque  bit  of  capsule.  Under  these  circum- 
stances, atropine  must  be  applied  to  the  eye,  so  as  to 
dilate  the  pupil  as  far  as  possible ;  and  then,  an  open- 
ing having  been  made  through  the  cornea,  the  cannula 
forceps  should  be  introduced  into  the  anterior  chamber, 
the  opaque  membrane  seized,  and  a  rotatory  motion 
given  to  theinstrument,  so  as  to  detach  the  capsule,  which 
may  then  be  withdrawn  from  the  eye.  No  considerable 
force  should  be  exerted  in  drawing  away  the  opaque 
membrane ;  if  it  is  not  readily  detached,  it  is  better  to 
remove  the  cannula  forceps,  and  then  and  there  to 
make  an  opening  in  the  cornea  sufficiently  large  to  in- 
troduce a  pair  of  cannula  scissors;  and  the  opaque 
membrane  having  been  cut  through,  so  as  to  clear  a 
passage  for  light  to  the  retina,  the  instrument  should 
be  withdrawn,  leaving  the  opaque  membrane  behind 
the  iris. 

The  after-treatment  in  these  cases  of  capsular  cata- 
ract, consists  in  keeping  the  pupil  as  fully  dilated  as 
possible,  and  the  eye  at  rest  by  means  of  a  light  pad 
and  bandage ;  it  is  also  advisable  to  confine  the  patient 
to  a  dark  room,  until  all  signs  of  irritation  have  passed 
away  from  the  eye. 

Traumatic  Cataract,  whether  arising  from  an  acci- 
dent, or  following  an  operation  involving  the  lens,  will 
generally  vary  according  to  the  size  of  the  opening 
made  in  the  capsule,  and  the  age  of  the  patient. 
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If  only  a  small  opening  is  made  in  the  capsule  of  the  A  small 
lens,  a  portion  of  its  cortical  substance  may  prolapse  wound  may 
through  the  wound,  undergo  fatty  degeneration,  and  ^tmctl^''' 
become  absorbed ;  the  edges  of  the  wound  in  the  cap- 
sule then  fall  together  and  unite,  and  a  small  cicatrix 
alone  remains  to  mark  the  site  of  the  original  injury. 
_  If  the  opening  is  more  extensive,  the  aqueous  finds  If  larger, 
its  way  between  the  capsule  and  the  cortical  substance,  ^9^^  °P^- 
and  produces  opacity  of  the  latter.    Unless  the  lens  is  ^' 
injured  the  opacity  may  be  superficial ;  neo-plasms  may 
form  round  the  edges  of  the  wound  in  the  capsule, 
which  may  close,  and  the  epithehal  cells  remaining 
intact,  much  of  the  original  transparency  of  the  lens 
may  return. 

Lastly,  if  the  capsule  be  extensively  la-erated,  and  in  severe 
the  aqueous  has  free  access  to  the  lens,  degenerative  wounds. 
cha,n^es  make  rapid  progress  in  the  lenticular  matter, 
which  IS  soon  rendered  opaque  throughout  its  whole 
extent.  Duiing  these  changes  the  lens  becomes  swollen.  Lens 
and  bj  the  pressure  it  exerts  on  the  iris,  may  set  up  swollen  and 
considerable  irritation  in  the  part,  very  probably  leadino-  ''P^i"^- 
to  irido-choroiditis,  and  by  sympathetic  action  too  often 
involvmg  the  other  eye.    In  other  cases,  the  pressure 
ot  the  swoUen  lens  on  the  parts  around  induces  much  Sets  up 
congestion  of  the  choroid,  and  may  lead  to  glaucoma-  infliimma- 
toua  changes  m  the  eye.    The  risk  of  complications  of 
this  kind  IS  much  increased,  if  any  portion  of  the  lens 
tall  forwards  into  the  anterior  chamber ;  for  by  coming 
in  contact  with  the  anterior  surface  of  the  iris,  it  greatly 
increases  the  irritation  going  on  in  the  eye. 

It  by  no  means  always  happens  that  traumatic  cata-  Traumatic 
racts  are  the  result  of  incised  wounds  of  the  capsule  •  cataract 
sometimes  the  capsule  is  ruptured  from  a  blow  on  the  uf""" 
eye,  usually  near  some  part  of  its  circumference,  and 
the  aqueous,  finding  its  way  into  the  lens,  causes  a 
traumatic  cataract. 

A  mistake  can  hardly  be  made  in  diagnosing  trau-  Diamiosis 
matic  cataract :  the  patient's  sight  has  probably  been  easy, 
perfect  up  to  the  time  of  receiving  a  blow  or  inj'ury  on 
the  eye,  and  on  examining  it  we  find  that  the  lens  is 
opaque.  It  is  impossible,  however,  to  predict  the 
nature  and  extent  of  the  comph  cations  which  may 
occur  m  the  choroid  or  retina,  especially  in  instances 
ot  traumatic  cataract  following  blows. 

Foreign  bodies,  in  some  few  instances,  have  been 
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known  to  pass  into  the  substance  of  the  lens,  and  with- 
out exciting  any  very  great  irritation,  have  induced 
partial  fatty  degeneration  and  softening  of  the  lenti- 
cular matter,  and  then  fallen  forwards  into  the  anterior 
chamber.  In  cases  of  this  kind  it  may  not  be  possible 
to  see  the  foreign  body  in  the  first  instance,  on  account 
of  the  opacity  of  the  lens-substance  around  it.  But 
instances  of  this  description  are  very  rare :  far  more 
commonly  a  foreign  body  in  the  lens  gives  rise  to  a 
traiimatic  cataract,  and  usually  to  intense  inflamma- 
tion of  the  iris  and  deeper  structures  of  the  eye,  which, 
unless  relieved,  may  terminate  in  abscess  of  the  globe, 
and  very  probably  in  sympathetic  irido-choroiditis  in 
the  sound  eye. 

Treatment— li  but  a  small  opening  has  been  made 
through  the  capsule,  it  will  only  be  necessary  to  dilate 
the  pupil,  and  keep  the  eye  at  rest  with  a  pad  and 
bandage ;  the  parts  may  recover  themselves  in  the 
course  of  time,  a  minute  cicatrix  alone  remaining  to 
indicate  the  seat  of  the  injury  in  the  capsule. 

If  the  damage  done  to  the  eye  has  been  more  severe, 
for  the  first  few  days  perhaps  after  the  accident,  the 
anterior  chamber  will  be  found  full  of  blood  ;  and  when 
this  has  become  absorbed,  the  lens  will  be  found  opaque; 
but  as  I  have  before  remarked,  we  shall  then  be  unable 
to  ascertain  the  nature  of  any  complications  which 
may  have  occurred  behind  the  opaque  lens.  In  these 
cases  atropine  must  be  applied  to  the  eye,  and  the 
parts  kept  perfectly  at  rest  for  a  few  days. 

If  inflammatory  symptoms  set  in,  or  have  occurred 
before  wc  see  the  patient,  it  is  well  to  administer  chlo- 
roform, and  having  first  performed  an  iridectomy,  to 
extract  the  lens  by  the  scoop  operation  at  once.  This 
proceeding  will  have  to  be  adopted  sooner  or  later,  and 
in  the  meantime  we  run  the  risk  of  sympathetic  irrita- 
tion being  established  in  the  sound  eye,  if  we  allow 
the  injured  lens  to  remain  in  situ.  I  am  aware  that 
in  time  the  irritation  caused  by  a  traumatic  cataract 
may  subside,  especially  if  the  pupil  dilates  under  the 
influence  of  atropine ;  but  even  in  spite  of  this  I  am 
con^dnced  that  in  the  long  run,  and  in  the  majority 
of  cases,  it  is  better  to  remove  the  opaque  lens  as 
soon  as  possible;  and  doubtless  an  iridectomy  is  a 
most  useful  and  necessary  proceeding  in  this  class  of 
cases. , 
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It  may  happen  after  an  injury  to  the  eye,  particularly 
among  patients  suffering  from  excessive  myopia,  de- 
pendent upon  posterior  staphyloma,  that  detachment  Late  opa- 
of  the  choroid  occurs,  and  that  in  consequence  opacity  ^gYached' 
of  the  lens  gradually  supervenes  ;  but  in  cases  of  this  choroid, 
description  we  shall  have  none  of  the  urgent  symptoms 
of  irido-choroiditis  present,  which  mark  cases  of  trau- 
matic cataract  where  laceration  of  the  capsule  has 
taken  place ;  moreover,  the  opacity  comes  on  compara- 
tively slowly. 

The  removal  of  the  lens  by  linear  extraction  in  cases  Extraction, 
of  traumatic  cataract  requires  no  particular  description, 
the  cataract  being  extracted  immediately  after  the  iris 
has  been  excised.  Provided  the  cornea  has  not  been 
lacerated,  nor  a  prolapse  of  the  iris  taken  place,  com- 
pKcating  the  case,  we  may  operate  most  advantageously 
through  the  upper  section  of  the  cornea,  removing  the 
superior  one-fourth  of  the  iris.  But  if  a  prolapse  of  the 
iris  exists,  and  the  injury  is  a  recent  one,  the  protrusion 
not  having  become  iixed  to  the  edges  of  the  lacerated 
cornea,  it  is  well  to  excise  a  portion  of  the  iris,  in-  if  iris  pro- 
eluding  the  prolapse  ;  by  so  doing,  we  not  only  secure  lapse,  ex- 
the  advantages  of  the  iridectomy  in  the  extraction  of  the 
lens,  but  also  adopt  the  best  means  for  curing  the  pro- 
lapse. For  instance,  suppose  that  a  wound  has  been 
made  through  the  outer  part  of  the  cornea,  and  the  iris 
drawn  into  it,  and  that  the  capsule  having  been  rup- 
tured, a  traumatic  cataract  exists  with  symptoms  of 
intense  irido-choroiditis,  I  should,  if  the  case  were  a 
recent  one  (having  put  the  patient  under  the  influence 
of  chloroform)  open  the  sclerotic,  and  after  removing 
the  outer  fourth  of  the  iris,  proceed  at  once  to  extract 
the  lens.  "We  must  expect  in  a  case  of  this  kind  to 
lose  a  considerable  part  of  the  vitreous ;  but  this  is  of 
little  consequence,  as  we  may  not  only  save  the  injured 
eye,  but  prevent  the  other  one  from  being  affected  by 
sympathetic  irritation. 

Palliative  measures,  such  as  rest,  leeches,  atropine,  Palliative 
soothmg  applications,  and  so  on,  are  recommended  by  treatment 
some  surgeons  in  these  cases,  before  resorting  to  the 
treatment  above  indicated ;  but  I  have  seen  so  much 
harm  result  from  waiting,  and  such  admirable  results 
ensue  from  the  operative  treatment,  that  I  can  safely 
recommend  the  latter  plan,  and  invariably  practise  it 
myself. 
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In  some  cases  the  lens  is  not  only  rendered  opaque 
from  the  eft'ects  of  a  blow  on  the  eye,  but  also  partly 
dislocated,  irido-choroiditis  also  existing.  Under  these 
circumstances  we  must  be  very  careful  in  operating : 
the  lens  wiU  easily  slip  from  the  scoop,  and  fall  back 
into  the  vitreous  chamber.  To  prevent  this  accident,  it 
is  well  first  to  dilate  the  pupil  as  fully  as  possible, 
then  pass  a  needle  through  the  cornea,  and  by  means 
of  a  gentle  drilling  motion  lacerate  the  capsule  ;  some 
of  the  soft  lenticular  matter  escapes,  and  the  vitreous 
thrusts  the  lens  forwards  against  t>i3  cornea,  and  we 
may  then  with  safety  proceed  to  tlie  iridectomy  and 
removal  of  the  lens,  the  scoop  passing  behind  it  with- 
out difficulty. 

Dislocation  of  the  Lens. — Dislocation  of  the  lens 
may  be  either  complete  or  partial ;  ia  the  former,  the 
lens  is  forced  out  of  the  eye  through  a  wound  in  the 
sclerotic  or  cornea,  but  in  partial  dislocation  the- 
crystalline  remains  attached  to  some  portion  of  the 
suspensory  ligament,  and  may  fall  forwards,  back- 
wards, or  to  either  side  of  its  normal  position  in  the 
eye. 

1.  Complete  dislocation  of  the  lens  is  most  commonly 
caused  by  a  sharp  blow,  such,  for  instance,  as  would  be 
given  by  a  raquet-ball,  or  some  such  small  and  hard 
body.  The  sclerotic  is  usually  ruptured  at  its  inner 
and  upper  part,  immediately  beyond  the  margin  of  the 
cornea,  and  the  lens  escaping  through  a  rent  in  this 
situation  may  be  lodged  beneath  the  conjunctiva.  An 
injury  causing  such  a  considerable  lesion  of  the  eye  as 
this,  is  always  compHcated  with  more  or  less  damage  to 
the  iris,  which  is  usually  torn  from  its  attachment,  to 
a  greater  or  less  extent.  Immediately  after  the  accident 
the  anterior  chamber  is  filled  with  blood,  and  extensive 
ecchymosis  of  the  skin  and  conjunctiva  occurs. 

oil  examining  the  eye,  the  black  chasm  through  the 
sclerotic  will  be  at  once  visible,  and  the  lens  may  gene- 
rally be  recognised  by  its  form  and  size  beneath  the 
conjunctiva.  It  soon  loses  its  transparency,  and  then 
appears  as  an  opaque  mass  in  the  situation  above  in- 
dicated. In  other  cases,  the  form  of  the  lens  is  lost  by 
compression  in  its  passage  through  the  rent  in  the 
sclerotic,  and  until  it  becomes  opaque,  we  may  be  un- 
able to  distinguish  it  from  vitreous. 
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Lastly,  the  lens  may  be  driven  completely  ttrough. 
the  sclerotic  and  conjunctiva,  and  fall  on  to  the  patient's 
cheek. 

Treatment. — If  the  dislocated  lens  is  still  to  be  seen  Treatment. 
beneath  the  conjunctiva,  it  is  well  to  slit  open  the  Remove 
mucons  membrane  and  remove  it.    Under  any  circum-  '^he  lens, 
stances  the  rent  in  the  sclerotic  should  be  closed,  its 
edges  being  brought  together  with  one  or  more  fine  close  the 
■silk  sutures  ;  the  eyehds  mnst  then  be  shut,  and  kept  wound, 
at  rest  until  the  irritation  excited  by  the  accident  has 
entirely  subsided. 

2.  Partial  Dislocation  of  the  Lens. — This  accident  2.  Partial 
usually  occurs  from  a  blow  on  the  eye  or  forehead,  the  dislocation, 
lens  being  partially  torn  from  the  suspensory  ligament, 
and  displaced  either  upwards,  downwards,  or  to  either 
side    in  some  cases  it  is  thrown  forwards,  and  rests  Lens 
partially  or  completely  in  the  anterior  chamber.  Under  variously 
these  various  circumstances,  the  patient's  sight  is  more  ^sp'^''ecl. 
or  less  impaired,  for  the  dislocated  lens  not  only  be- 
comes somewhat  hazy,  but  by  bobbing  about  behind 
the  pupil  interferes  considerably  with  the  perfection  of 
vision. 

It  does  not  always  happen  that  the  displacement  of  May  not 
the  lens  immediately  foUows  the  receipt  of  an  injury;  fTf^'-^ 
several  days  may  have  elapsed  since  the  accident,  when  iiy-ury. 
from  an  eifort  of  coughing  or  sneezing,  the  already 
damaged  suspensory  ligament  is  ruptured,  and  the  lens 
dislocated. 

On  examining  the  eye,  provided  the  lens  has  not  been 
thrust  forwards  into  the  anterior  chamber  (the  pupil 
having  been  dilated  with  atrojjine),  we  shall  observe 
the  lens  swmgiug  about  with  every  movement  of  the  Lens  seen 
eye,  its  structure  being  slightly  opaque,  and  the  black  "moving, 
chasm  of  the  vitreous  appearing  behind  that  part  of  its 
circumference  which  has  been  detached  from  the  sus- 
pensory hgament.    The  iris,  from  the  loss  of  support  i  ■  . 
afforded  it  by  the  lens,  is  tremulous.  lous."""' 

If  the  lens  has  been  dislocated  forwards,  it  may  Dislocation 
occupy  the  entire  pupil,  and  remaining  almost  trans-  forwards : 
parent  there  may  be  some  little  difficulty  in  detectino- 
the  nature  of  the  injury.    The  "  Hght,  however,  being 
reflected  by  its  edges,  presents  a  prismatic  or  glistening  » 
circle  within  the  eye,  the  iris  is  pressed  back,  rendering  tZT' 
the  anterior  chamber  larger  than  natural,  and  the  pupS 
dilated  and  motionless." 
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I  have  rather  a  remarkable  case  of  dislocation  of  the 
lens  under  my  care  at  the  present  time  : — 

Case. — W.  Matthews,  belonging  to  the  E.  I  Rail- 
way, when  a  child  received  a  blow  on  the  forehead,  after 
which  his  eyes  became  afl'ected.  In  the  left  eye  there 
is  no  lens,  and  the  eye  has  been  in  its  present  state 
from  the  time  of  the  accident :  the  lens  has  probably 
been  absorbed.  The  right  eye  was  healthy  to  within 
the  last  month,  when  he  managed  to  strike  it  against  a 
doorpost,  and  immediately  afterwards  his  sight  became 
much  impaired.  On  his  coming  to  me,  I  found  the  right 
lens  dislocated  forwards  and  distending  the  pupil ;  it 
was  perfectly  transparent,  and  as  the  man  saw  very 
well  with  the  eye,  I  did  not  consider  it  necessary  to 
remove  the  lens. 

I  saw  this  patient  again  two  months  after  the  acci- 
dent :  the  lens  was  still  in  the  same  position,  and  quite 
transparent ;  but  as  it  was  evidently  exciting  irritation 
in  the  iris  and  choroid,  I  punctured  it  with  a  needle, 
and  it  speedily  became  opaque,  and  was  then  removed 
from  the  eye  by  linear  extraction. 


CHAPTEE  XIY. 


PARALYSIS  OF  THE  MUSCLES   OF  THE  EYE  

STEABISMUS. 

Pjieliminakt  OoNSiDEEATtONS. — It  will  be  advisable,  PEKtmi- 
before  entering  on  the  subject  of  this  chapter,  to  make  n^b'^ 
a  few  prehminary  remarks  on  the  innervation  and 
action  of  the  muscles  of  the  eye,  and  to  explain  the 
mechanism  of  diplopia  or  double  vision,  that  we  may 
the  better  appreciate  the  symptoms  complained  of  by 
patients  suffering  from  paralysis  of  one  or  more  of  the 
muscles  of  the  eye. 

Innervation  and  Action  of  the  Muscles. — The  third 
pair  of  nerves  divides  into  two  branches  in  the  orbit,  Distribu- 
the  upper  one  supplies  the  levator  palpebrse  and  supe-  ^'o"^ 
rior  rectus,  and  the  lower  branch  sends  nerves  to  the 
rectus  interuus,  rectus  inferior,  obliquus  inferior,  and 
the  sphincter  pupillaB. 

The  fourth  nerve  supplies  the  superior  oblique. 

The  sixth  nerve  the  external  rectus. 

The  action  of  the  external  and  internal  recti  in  the  Separate 
horizontal  plane,  is  evidently  to  produce  rotation  of  the  action  of  the 
eye  about  its  vertical  axis,  drawing  the  cornea  either 
outwards  or  inwards ;  but  on  account  of  the  deviation 
in  the  course  of  the  superior  and  inferior  recti,  from 
the  direction  of  the  antero-posterior  axis  of  the  globe, 
in  passing  to  their  attachment  on  its  inner  side  near 
the  optic  foramen,  their  action,  although  tending  prin- 
cipally to  direct  the  cornea  upwards  and  downwards, 
at  the  same  time  turns  it  inwards,  so  that  their  action 
is  upwards  and  inwards,  and  downwards  and  inwards. 

Vou  Graefe  states  that  "the  superior  obHque  wili 
roll  the  cornea  downwards  and  outwards,  the  inferior 
obUque  will  roll  it  upwards  and  outwards.  If  the  two 
muscles  combine,  the  cornea  is  moved  outwards,  and 
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indeed  in  maximo,  so  far  that  its  centre  falls  in  the 
anterior  extremity  of  the  axis  of  turning.''* 

'L'he  combined  action  of  these  muscles  on  the  globe 
of  the  eye  is  as  follows  : — 

1st.  The  cornea  is  inverted  and  everted  in  the  hori- 
zontal meridian  plane,  by  the  action  of  the  internal 
and  external  recti  respectively. 

2nd.  The  cornea  is  directed  upwards  by  the  combined 
action  of  the  superior  rectus  and  the  inferior  obhque. 

8rd.  The  eye  is  turned  downwards  by  the  combined 
action  of  the  inferior  rectus  and  superior  oblique. 

4th.  In  moving  the  eye  diagonally  upwards  and  in- 
wards, the  rectus  superior  acts  in  combination  with 
the  rectus  internus,  being  further  controlled  by  the 
action  of  the  inferior  oblique. 

5th.  In  moving  the  eye  upwards  and  outwards,  the 
rectus  superior  acts  in  conjunction  with  the  rectus  ex- 
ternus,  the  inferior  oblique  limiting  the  action  of  the 
rectus  superior. 

6th.  The  eye  is  turned  inwards  and  downwards  by 
jijQ  the  action  of  the 

rectus  inferior  and 
rectus  internus, 
the  superior  ob- 
lique also  control- 
ling the  action  of 
the  rectus  inferior. 

7th.  The  move- 
ment downwards 
and  outwards  is 
accompHshed  by 
the  rectus  inferior 
associated  with 
the  rectus  exter- 
nus,  the  superior 
oblique  control- 
ling the  action 
of  the  inferior 
rectus. 

Diplopia.  —  In 
order  to  insure 
correct  vision,  the 


*  Mr.  Soelberg  Wells  on  the  Paralysis  of  Muscles  of  the  Eye : 
Ophthalmic  Hospital  Reports,  vol.  ii.  p.  51. 
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two  eyes  must  work  in  iinison ;  for  if  the  rays  of  light  do  Harmony  of 
not  fall  upon  exactly  correspondina:  portions  of  the  ^^^^ 
two  retmse,  double  vision  or  diplopia  is  the  result. 
There  are  two  forms  of  diplopia,  the  divpxt  and  the 
crossed ;  the  former  may  be  best  understood  by  refer- 
ring to  Fig.  46.    The  left  eye,  b,  in  this  case  is  sup-  Direct 
posed  to  be  inverted,  the  right  eye,  a,  is  normal,  and  'I'Plopia. 
dii-ected  towards  the  object  c,  the  rays  from  which 
fall  on  the  macula  lutea  at  a  ;  but  in  consequence  of 
the  left  eye  being  inverted,  the  rays  fi-om  c  will  fall  on 
the  point  b,  internal  to  the  macula  lutea  D,  and  the 
image  formed  will  be  mentally  projected,  in  a  line  per-^ 
pendicular  to  this  spot,  in  the  direction  of  e  ;  and  thus  ^ 
two  images  of  the  figure  c  will  be  visible,  one  in  its 
real  position,  and  the  other  to  the  left  of  c  at  e.  The 
reverse    of  this 

would,  of  course,  Fig.  47. 

hold  good,  if  the 
right  eye  were  in- 
verted; the  second 
image  would  then 
be  to  the  right  in- 
stead of  the  left 
of  c. 

In  the  second 
form  of  diplopia, 
as  its  name  im- 
plies, the  images 
cross  one  another, 
as  shown  in  Fig. 
47._  The  left  eye, 
B,  is  supposed  to 
be  everted,  and  the 
right  eye,  a,  is  in 
its  normal  posi- 
tion, the  rays  of 
light  from  the  lu- 
minous point  c 
falHng  upon  the 
macula  lutea  at 
A  ;  but  as  B  is 
everted,  the  rays 
macula  lutea  at  b 
and  are 


Crossed 
diplopia. 


from 
but 


c  do  not  impinge  upon  its 
on  a  point  external  to  it  at 
D,  and  are  projected  in  a  line  perpendicular  to  this 
point  m  the  direction  of  e,  so  that  they  cross  those 
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proceeding  from  c  to  a,  and  hence  the  crossed 
diplo2:)ia. 

I  may  here  remarli,  that  the  course  of  the  rays  c  u 
may  be  changed  by  means  of  a  prism,  as  at  r,  by  which 
they  are  bent  towards  the  base  of  the  prism,  and  so 
fall  on  the  macula  lutea  at  B  ;  in  this  way  the  diplopia 
will  be  corrected ;  for  although  the  eye  a  is  everted, 
the  rays  from  c  are  directed  upon  its  macula  lutea  by 
means  of  the  prism  ¥,  and  binocular  vision  is  thus 
restored. 

Prisms  of  this  kind  are  now  in  constant  use,  not  only 
for  rectifying  slight  diplopia,  but  also  as  a  test  of  the 
presence  of  binocular  vision,  in  cases  of  strabismus. 
It  is  most  important  that  we  should  be  accurately  in- 
formed on  this  point;  for,  unless  binocular  vision 
exists,  we  cannot  operate  for  the  cure  of  strabismus 
with  any  hope  of  success.  It  does  not  follow,  that  be- 
cause a  patient  squints,  he  must  suffer  from  diplopia ; 
in  fact,  m  the  majority  of  cases  of  long-standing  stra- 
bismus, the  functions  of  the  whole  or  a  portion  of  the 
retina  in  the  affected  eye  are  destroyed  or  suppressed, 
and  it  is  then  useless  to  interfere,  unless  for  appearance 

sake.  .  .      .  i  •    J  • 

The  existence  of  binocular  vision  is  ascertained  m 
this  way.  If  a  prism  be  held  with  its  base  inwards, 
before  either  eye,  rays  passing  through  it  wiU  be  de- 
fracted  towards  its  base,  and  fallmg  on  the  retina,  will 
form  an  image  internal  to  the  macula  lutea,  which 
being  projected,  as  in  Fig.  46,  in  the  direction  e,  direct 
diplopia  will  be  the  result.  But  the  other  eye  will  im- 
mediately and  unconsciously  endeavour  to  correct  this, 
and  by  an  involuntary  motion,  it  will  turn  inwards 
(become  inverted),  so  that  the  rays  of  light  from  the 
obiect  under  observation  may  fall  upon  a  correspond- 
ing portion  of  its  retina,  internal  to  the  macula  lutea, 
and  thus  correct  the  diplopia.  Consequently,  if  under 
any  circumstances  the  prism  has  this  effect,  we  may  be 
sure  that  binocular  vision  exists,  and  the  reverse,  it  no 
such  changes  are  induced.  w  t 

Frimani  and  Secondary  Angles  of  Squinting —In 
the  diagnosis  of  cases  of  paralysis  of  the  muscles  of 
the  eye,  as  distinguished  from  strabismus  it  is  very 
necessary  to  notice  if  the  secondary  angle  of  squmtmg 
is  greater  than  the  primary  angle ;  the  fomer  mvan- 
ably  forms  the  greater  angle  m  aU  cases  of  paralysis. 
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By  tlie  primary  angle  of  squinting,  we  mean  the  angle 
of  deviation  of  the  optio  axis  of  the  diseased  eye,  from 
an  object  upon  which  the  other  eye  is  fixed.  Upon 
covering  the  sound  eye,  the  other  makes  a  movement 
in  order  to  fix  its  optic  axis  on  the  object,  causing  the 
covered  eye  to  move  in  association  with  it ;  this  devia- 
tion of  the  sound  eye  is  called  the  secondary  angle  of 
squinting,  and  wiU  be  found  greater  than  the  primary 
angle  through  which  the  weakened  eye  has  moved. 

For  instance,  suppose  the  external  rectus  of  the  left  Illustra- 
eye  is  paralysed,  the  patient  is  therefore  unable  to 
evert  this  eye  ;  but  if  a  candle  be  held  in  front  of  his 
face,  and  the  right  eye  closed,  on  moving  the  candle  to 
the  left  of  the  patient,  the  left  eye  makes  an  efi'ort  to 
follow  it,  and  may  be  moved  perhaps  one  hue  outwards; 
the  right  eye,  we  shall  find,  has  made  an  associated 
movement  inwards  of  two  Hues.  In  this  case,  there- 
fore,, the  secondary  angle  is  evidently  greater  than  the 
primary  one. 

Yon  G-raefe  explains  this  phenomenon  as  follows  : 
The  nervous  apparatus  of  the  left  external  rectus  ^ 
being  defective,  it  requires  an  increased  efibrt  of  the  secondary 
will  to  evert  the  left  eye ;  but  this  increase  of  force  exceeds  the 
cannot  be  confined  to  one  eye,  it  is  equally  propagated  anrfe^in 
to  the  sound  one  ;  and  as  the  healthy  muscle  responds  paralysis, 
normally  to  the  increased  nerve  force,  the  right  eye  is 
inverted  considerably  more  than  the  left  one  is  ever- 
ted.   As  a  consequence  of  the  want  of  action  in  the 
external  rectus,  after  a  time,  secondary  changes  occur 
in  the  antagonistic  muscle,  leading  to  alterations  in  its 
contractile  power,  and  the  diplopia  becomes  compli- 
cated with  strabismus,  as  I  shall  more  fully  explain 
by  and  by. 

PARALYSIS. 

Paralysis  of  the  External  Eectxjs. — Let  us  sup-  Pabai.tsis 
pose  the  left  external  rectus  is  affected.    On  holding  a 
lighted  candle,  or  some  such  object,  at  a  distance  of  five  Reotds, 
feet  from  the  patient's  face,  we  find  both  eyes  are  fixed 
on  it,  and  it  is  only  when  the  candle  is  moved  to  the  How  de- 
left ot  the  patient  that  the  want  of  action  in  the  muscle  tected. 
becomes  apparent;  the  optic  axes  then  no  longer  work 
in  unison,  and  diplopia  is  the  result.    This  is^'particu- 
larly  noticeable  if  the  candle  is  held  a  little  below  as 
well  as  to  the  left  side.    On  closing  the  right  eye  the 
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secondary  angle  of  squinting  will  be  found  greater  than 
the  primary  angle. 

The  diplopia  which  exists  in  a  case  of  this  kind  will 
he  readily  understood  by  reference  to  Fig.  46,  for  as 
the  object  ie  moved  to  the  left  of  the  patient,  the  rays 
of  light  must  fall  upon  a  part  of  the  retina  internal  to 
the  macula  lutea,  and  being  projected  foi-wards  the 
diplopia  will  be  direct.  In  order  to  overcome  this  dip- 
lopia the  patient  is  apt  habitually  to  turn  his  head  to 
the  left,  and  also  in  striking  at  an  object  is  likely  to  hit 
too  far  to  the  left,  especially  if  the  right  eye  is  closed 
and  the  blow  is  a  rapid  one.  In  the  form  of  paralysis 
we  are  now  considei-ing,  the  action  of  the  muscles  of 
the  eye,  with  the  exception  of  the  rectus  extemus,  may 
be  perfect. 

Papalysis  of  the  Thikd  JTeuve  may  be  complete  or 
partial ;  in  the  former  case,  all  the  muscles  supplied  by 
this  nerve  are  paralysed,  and  in  the  latter,  one  or  more 
only  may  be  affected. 

Supposing  complete  paralysis  of  the  third  nerve  of 
the  left  eye  exists,  the  first  symptom  we  shall  notice 
will  be  loss  of  power  of  the  levator  palpebrge,  the  patient 
being  unable  to  raise  his  upper  eyelid.  On  opening  the 
lids,  we  shall  find  that  our  patient  can  only  direct  the 
eye  outwards ;  in  other  directions  it  is  unable  to  follow 
an  object  placed  before  it,  so  that  if  the  latter  be  held 
above,  below,  or  to  the  right  of  the  afi"ected  eye,  dip- 
lopia is  produced.  In  consequence  of  the  illusion  thus 
created  in  the  mind,  when  the  patient  attempts  to  walk 
across  a  room  to  reach  an  object  in  front  of  him,  he  is 
apt  to  stagger  much  as  a  drunken  man  would  do. 

In  some  cases  exophthalmos  results  from  the  loss  of 
power  in  the  recti  muscles,  and  their  inabihty  to  resist 
the  natural  tendency  of  the  elastic  contents  of  the  orbit 
to  thrust  the  eye  forwards.  The  pupil  acts  very 
slowly  under  the  stimulus  of  light,  and  is  more  or  less 
dilated. 

In  instances  of  complete  paralysis  of  the  muscles  sup- 
plied by  the  third  pair,  we  have  only  to  bear  in  mind 
their  combined  action  in  order  that  we  may  understand 
the  nature  of  the  diplopia  that  must  occur. 

Paralysis  of  the  Intebnai  Rectus. — The  eye  can- 
not be  moved  inwards,  and  a  crossed  diplopia  results  if 
an  object  is  held  to  the  right  of  the  patient  (supposing 
the  left  eye  affected),  the  squint  being  divergent.  The 


PARALYSIS  OF  THE  SUPERIOR  RECTOS.  545 


diplopia  is  most  apparent  if  the  object  is  held  to  the 
right,  and  above  the  level  of  the  patient's  eye.  The 
secondary  angle  of  squinting  is  greater  than  the  primary 
angle,  and  the  patient  habitually  turns  his  head  towards 
the  right,  in  order  that  he  may  overcome  the  diplopia 
as  far  as  possible. 

"  The  double  images  are  parallel  and  equally  high  ;  characters 
except  in  the  diagonal  positions  to  the  right  and  up-  of  the  _ 
wards,  and  to  the  right  and  downwards,  where  there  is  ''^P'°P^^- 
an  obUquity  and  a  difference  in  height — the  image  of 
the  left  eye,  on  looking  towards  the  right  and  tipwards, 
being  inclined  to  the  right  and  lower— whilst  on  look- 
ing towards  the  right  and  downwards,  it  is  inclined 
obhquely  to  the  left  and  higher."* 

PARALYSIS  OF  THE  Eectds  SUPERIOR  (left  eye). — The  PaR^-I-ysis 
movements  of  the  eye  below  the  horizontal  meridian  supKHwr 
plane  are  normal;  but  if  an  object  is  moved  from 
below  upwards  above  this  level,  the  patient's  left  eye  Eye  cannot 
cannot  follow  it.    The  cornea  is  seen'  to  be  directed  ^-^^sed. 
forwards  and  slightly  outwards,  on  account  of  the  is  slightly 
action  of  the  inferior   oblique    muscle  being  un-  <=^erted. 
opposed. 

If  the  right  eye  is  covered,  and  an  object  is  held  above 
the  patient's  eyes,  the  paralysed  eye  being  directed  up- 
wards as  far  as  the  paralysis  will  allow,  the  right 
cornea  is  turned  upwards  and  outwards  to  a  greater 
extent  than  the  left  one.  The  chances  are,  if  the 
patient  strikes  quickly  at  an  object,  that  he  will  hit 
too  high.  In  order  to  correct  the  diplopia  as  far  as 
possible,  he  carries  his  head  directed  backwards  and 
uj)  wards. 

If  the  object  be  held  above  the  horizontal  meridian  Diplopia- 
plane  of  the  eye  there  will  be  diplopia,  and  one  imao-e  °^  'ookhig 
appear  above  the  other.    The  rays  of  light  under  these 
circumstances  fall  upon  the  inferior  part  of  the  retina 
of  the  affected  eye  below  the  macula  lutea,  and  the 
image  is  therefore  projected  above  that  of  the  other 
eye;  but  in  consequence  of  the  slight  eversion  of  the  p  , 
cornea  Avhich  takes  place  in  paralysis  of  the  superior  imag"e 
rectus,  the  images  do  not  appear  precisely  one  above  above  and: 
the  other,  the  false  image  being  to  the  right  of  the  true  ^g^f 


*  "  Principles  and  Practice  of  Ophthalmic  Medicine  and  Sur- 
gery," by  T.  W.  Jones,  T.R.S. ;  3rd  edit.,  p.  582. 
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one  as  well  as  above  it ;  in  fact,  the  diplopia  is  crossed, 
in  consequence  of  the  divergence  of  the  optic  axes. 

Pajialysis  of  tuk  Ekctus  Infeiuou. — The  symptoms 
characteristic  of  this  affection  are  precisely  the  reverse 
of  those  above  enumerated  in  the  instance  of  paralysis 
of  the  superior  rectus. 

Paiialysis  op  the  Infekiou  Oblique  very  rarely  if 
ever  occurs  w^ithout  some  of  the  other  muscles  of  the 
eye  being  involved. 

Paralysis  op  the  Superior  Oblique  (left  eye). — The 
patient  complains  that  objects  below  the  horizontal 
meridian  of  the  eye  appear  as  if  double  and  unsteady ; 
this  fault  is  corrected  to  some  extent  by  the  head  being 
thrown  forwards  and  to  the  right. 

On  examining  the  affected  eye,  we  find  that  objects 
are  correctly  seen  above  the  horizontal  plane,  but  that 
below  it,  in  consequence  of  the  cornea  being  directed 
upwards  and  inwards,  while  the  right  eye  is  directed 
downwards,  the  false  image  wiU  be  below  and  tp  the 
outer  side  of  the  real  one,  the  deviation  of  the  two 
figures  being  greater  as  the  object  is  placed  fui-ther  be- 
neath the  horizontal  plane.  The  secondary  angle  of 
squinting  is  greater  than  the  primary  angle.  It  is  a 
remarkable  fact,  that  in  this  form  of  paralysis  the  false 
image  appears  to  be  nearer  to  the  patient  than  it 
reaUy  is. 

I  have  already  considered  tlie  circumstances  of  para- 
lysis of  the  sphincter  pupillse  under  the  head  of  my- 
driasis, and  may  therefore  proceed  to  make  a  few 
remarks  on  the  causes,  prognosis,  and  treatment  of  the 
various  paralytic  affections  of  the  muscles  of  the  eye. 

The  Causes  of  Paralysis  of  the  Muscles  of  the  Eye 
may  be  divided  into  two  classes — 1st,  those  affecting 
the  nerve;  and  2nd,  disease  involving  the  nervous 
centre. 

1.  Among  the  first  of  these  causes  syphilis  holds  a 
prominent  place.  I  need  hardly  remark  that  the  nerve 
may  be  affected  with  neuroma  of  a  syphilitic  origin  in 
any  part  of  its  course  ;  but  fatty  degeneration  of  the 
nerve  as  a  result  of  syphilis,  is  probably  a  more  fre- 
quent though  less  palpable  source  of  paralysis  of  the 
muscles  of  the  eye.  Lastly,  syphihtic  nodes,  or  a 
thickening   of  the  sheath  of  the  nerve,   may,  by 
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pressing  on  its  true  nervous  elements,  induce  pa- 
ralysis.* 

Eheumatism,  again,  appears  to  be  a  common  source  Rheuma- 
of  paralytic  affection  of  the  muscles  of  the  eyeball. 
The  attack  usually  comes  on  after  exposure  to  cold, 
and  is  generally  accompanied  with  violent  pain  in  the 
head  and  supra-orbital  region. 

Malarious  influences  have  evidently  a  direct  though  Malaria, 
mysterious  relation  to  the  class  of  diseases  we  are  now 
considering ;  hemicrania,  apparently  depending  upon 
miasmatic  influences,  being  occasionally  foUowed  by 
paralysis  of  the  orbital  branch  of  the  third  nerve  of 
the  corresponding  side  of  the  head. 

Effusions  of  blood  into  the  orbit,  or  tumours  in  this 
locality  may,  by  pressure  upon  the  nerve,  impair  its  Mechauical 
functions,  and  cause  paralysis  of  the  muscles  of  the  p?™sion. 
eye.  Abscess  in  the  cellular  tissue,  or  disease  of  the 
bones  of  the  orbit  may  act  in  the  same  way.  Lastly, 
Mackenzie  has  drawn  attention  to  the  fact,  that  the 
third  nerve  may  be  injuriously  compressed  by  the  pos- 
terior artery  of  the  cerebrum,  and  the  superior  artery 
of  the  cerebellum,  should  these  vessels  happen  to  be 
much  congested,  the  nerve  passing  between  them  as  it 
emerges  from  the  brain. 

2.  Of  the  second  class  of  causes  which  produce  para-  2.  Disease 
lysis  of  the  muscles  of  the  eye — viz.,  those  originating  oi'the  brain, 
in  the  nervous  centre,  we  may  reasonably  expect  to 
meet  with  symptoms  indicating  the  seat  of  the  lesion, 
and  in  all  probability  the  patient's  intellectual  faculties 
will  be  impaired,  or  paralysis  of  other  parts  of  the 
body  will  exist ;  but  as  I  before  remarked  when  speak- 
ing of  ptosis,  the  consideration  of  these  forms  of  dis-  " 
ease  would  involve  us  in  that  most  difiicult  and  obscure 
study— the  pathology  of  the  brain,  which  certainly 
does  not  fall  within  my  jDrovince. 

I  may  however  observe  that  the  diplopia  accom-  Diagnosis, 
panying  paralysis  of  the  third  pair,  and  depending  on 
lesions  of  the  brain,  has  a  marked  peculiarity,  in  that 
"  the  double  images  in  these  cases  show  a  very  great 
disinclination  to  be  united.  Even  with  the  most  care- 
fully selected  prism  it  is  found  difficult,  or  even  impos- 


*  Cases  of  Paralysis  of  the  Oculomotorius,  by  Professor  vi 
Graefe  :  Ophthalmic  Review,  vol.  i.  p.  216. 
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Bihle,  to  unite  them  ;  and  even  if  we  have  effected  this, 
the  diplopia  generally  awakens  again  as  soon  as  a  very 
slight  alteration  is  made  in  the  strength  of  the  ^Jrism, 
or  in  the  position  of  the  object.  If  we  find  that  several 
muscles,  which  are  supplied  by  different  nerves,  are 
paralysed,  together  with  one  or  more  muscles  supplied 
by  the  oculomotorius,  particularly  if  both  eyes  are 
affected  (and  we  can  find  no  cause  within  the  orbit), 
we  may  suspect  some  cerebral  lesion.  The  same  may 
be  said  with  regard  to  a  succession  of  paralyses  in 
different  muscles.  If  several  of  the  muscles,  furnished 
with  nerves  of  the  third  pair,  are  successively  affected, 
and  then  perhaps  the  trochlearis  or  abducens  also,  and 
after  this,  one  or  more  muscles  of  the  other  eye,  we 
are  justified  in  thinking  of  a  cerebral  cause,"* 

The  Prognosis  in  cases  of  paralysis  dependent  upon 
causes  situated  at  the  base  of  the  brain,  or  within  the 
brain  itself,  must  be  more  or  less  dubious,  but  will 
evidently  depend  very  much  upon  the  nature  of  the 
cerebral  lesion ;  we  may  hope  for  amendment  in  the 
diplopia  if  the  cerebral  symptoms  disappear,  but  hardly 
otherwise. 

In  cases  of  paralysis  of  the  nerve  depending  on 
syphilitic  or  rheumatic  influences,  we  may,  under  some 
circumstances,  hope  that  with  proper  treatment  the 
paralysis  will  gradually  disaj^pear.  The  same  remark 
applies  to  instances  of  paralysis  depending  on  mala- 
rious influences. 

The  prognosis  to  be  given  in  cases  of  affections  of 
the  muscles  of  the  eye,  caused  by  pressure  upon  the 
nerve  from  effusion  of  blood,  or  from  morbid  growths 
within  the  orbit,  will  evidently  very  much  depend 
upon  the  possibility  of  the  removal  of  the  compress- 
ing force.  If  there  is  no  likeHhood  of  this,  it  is  hardly 
possible  that  the  affection  of  the  muscles  of  the  eye 
will  be  overcome.  On  the  other  hand,  effused  blood, 
or  even  an  abscess,  may  be  got  rid  of,  and  if  so,  we 
may  fairly  hope  for  a  favourable  result  as  regards  the 
muscular  apparatus  of  the  eye.  .  rn 

Treatment. — In  instances  of  paralytic  affections  ot 
the  muscles  of  the  eye  depending  upon  syphilitic  or 


*  Mr.  Wells  on  Paralysis  of  the  Muscles  of  the  Eye :  Oph- 
thalmic Hospiuil  Reports,  p.  -29,  July,  I860. 
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rheumatic  influeaces,  we  shall  have  to  enforce  a  plan  of 
treatment  such  as  I  have  before  recommended  in  cases 
of  the  kind.    I  certainly  deprecate  the  employment 
of.  antiphlogistic  treatment  in  cases  of  this  descrip-  Antiphlo- 
tion  :  leeches,  tartar  emetic,  and  calomel,  according  to  ^j^^''^^ 
my  experience,  have  been  not  only  useless,  but  I  doubt  ''^^* 
not  harmful.    The  tendency  of  these  paralytic  affec-  Tendency 
tions  is  to  recovery,  especially  if  nature  is  judiciously  to  recovery- 
assisted  in  her  efforts  to  cure. 

_  In  the  instance  of  paralysis  depending  on  causes 
situated  within  the  orbit,  should  this  be  an  effusion  of 
blood,  it  is  well  to  allow  it  to  become  absorbed ;  ab- 
scesses should  be  opened  as  soon  as  possible,  but  I  Open  an 
would  refer  to  Chapter  III,,  on  diseases  of  the  orbit, 
for  an  account  of  the  treatment  to  be  followed  in  these 
atfections._  With  reference  to  the  treatment  of  paralysis,  • 
if  depending  on  diseases  of  the  brain,  it  must  vary  in 
its  nature  according  to  the  apparent  cause  of  the 
disease. 

I  before  remarked  that  prisms  are  employed  in  some  Exercising 
cases  of  diplopia  with  advantage.    Supposing  the  dip- weak 
lopia  has  to  some  extent  been  overcome,  either  by  the  ^"smst''^ 
efforts  of  nature  or  medical  treatment,  and  if  no  con- 
traction of  the  opposing  muscle  has  taken  place,  we 
may  hope  by  the  use  of  prisms  to  strengthen  the  para- 
lysed muscle,  giving  it  gentle  exercise  in  the  following 
way  for  some  three  or  four  hours  every  day. 

I  have  already  explained  the  action  of  the  prism  Mode  of 
(Fig.  47) :  light  being  defracted  by  it  towards  its  base,  using  them, 
we  may  in  this  way  bend  the  rays  of  light  into  such 
a  position,  that  they  will  fall  upon  the  retina  near  the 
macula  lutea  of  the  diseased  eye.  In  consequence  of 
the  great  confusion  of  vision  which  is  thus  caused  (the 
rays  of  light  falling  on  the  yellow  spot  in  the  sound 
eye,  and  very  near  it  in  the  weak  one),  the  paralysed 
muscle  contracts,  in  order  that  it  may  correct  the  diplo- 
pia, by  turning  the  axis  of  the  diseased  eye  so  that  the 
two  images  naay  coincide  ;  and  by  the  daily  exercise  of 
this  contraction,  it  gradually  gains  strength,  and  in 
time  may  work  without  the  prism.*  Glasses  of  this 
Icind  are  especially  useful  during  the  progress  of 


*  E.  Meyer  on  Treatment  of  Strabismus  by  Prisms :  Brit  and 
For.  Med.-Ckir.  Rev,,  vol.  xxxiv.  p.  392. 
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recovery  from  ijalsy  of  the  sixth,  or  partial  paralysis 
of  the  third  nerve,  in  which  the  internal  rectus  is  the 
only  muscle,  or  the  one  principally  affected. 
lUustra-  Supposing  the  external  rectus  to  be  paralysed,  the 

tion.  base  of  the  prism  should  be  directed  towards  the  temple, 

so  as  to  defract  the  rays  of  light  on  a  spot  internal  to 
the  macula  lutea  ;  the  external  rectus,  to  correct  the 
diplopia  thus  caused,  would  contract  and  slightly  evert 
the  eye,  and  being  gently  exercised  in  this  way,  day  by 
day,  would  gain  strength,  and  perhaps  ultimately  re- 
cover its  former  power.  In  cases  of  paralysis  of  the 
other  muscles  of  the  eye,  the  base  of  the  prism  should 
be  placed  in  such  a  position  as  to  call  the  affected 
muscle  into  play,  upon  precisely  the  same  principle  as 
above  explained. 

Electricity.  Faradization,  and  more  particularly  the  continued 
current,  are  often  most  useful  in  cases  of  paralysis  of 
the  muscles  of  the  eye,  one  pole  being  applied  over  the 
closed  lid,  and  the  other  behind  the  corresponding  ear. 
The  remarks  I  have  already  made  upon  this  method  of 
treatment,  when  discussing  the  subject  of  paralysis  of 
the  orbicularis  and  levator  palpebrae,  are  applicable  to 
instances  of  paralysis  of  the  muscles  of  the  eye. 

"We  had  lately  a  patient  attending  the  Ophthalmic 
Hospital,  who  was  apparently  much  benefited  by  the 
continued  current. 


Casb.  Case.— Eslum  Chunder  Dutt,  (O.P.,  No.  3171  of 

1867,)  aged  twenty-eight,  has  been  in  perfect  health 
up  to  within  the  last  eight  days.  He  has  never  had 
syphilis.  About  a  week  ago  he  began  to  suffer  from 
pain  in  the  right  side  of  the  head,  which  inci-eased 
towards  night;  it  continued  very  severe  for  four  days, 
and  on  the  fifth  day  he  discovered,  on  rising  in  the 
morning,  that  he  could  not  see  with  the  right  eye. 
He  at  once  came  to  the  Hospital,  and  I  found  he  was 
Paralysis  of  Suffering  from  paralysis  of  the  muscles  of  the  eye 
the  third  supplied  by  the  third  pair.  He  was  unable  to  raise 
the  upper  eyelid ;  the  pupil  was  widely  dilated ;  and 
he  could  neither  invert,  raise,  or  lower  the  axis  of  the 
eye.  The  only  movement  he  could  accompHsh  was  to 
look  outwards,  the  external  rectus  not  being  paralysed. 
The  upper  Ud  just  dropped  over  the  pupU,  so  that  no 
diplopia  existed  until  the  eyelid  was  raised.  The  sight 
of  the  eye  was  unimpaired  for  distant  objects,  but 
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accommodation  was  destroyed,  and  near  objects  were 
therefore  seen  very  indistinctly. 

I  ordered  this  man  a  subcutaneous  injection  of 
morphia,  and  a  very  weak  continued  current  was  a  weak 
passed  through,  the  eye  for  abont  ten  minutes ;  even  continued 
in  this  short  time  the  motion  of  the  paralysed  muscles  p"Jye!||^ 
was  certainly  somewhat  restored,  though,  of  course, 
only  slightly.    The  electricity  was  continued  for  an- 
other ten  minutes,  and  again,  daily,  for  six  days. 
The  patient  visibly  improved,  and  within  ten  days  Recovery  in 
from  the  time  I  first  saw  him  had  perfect  command  ten  days, 
over  all  the  muscles  of  the  eye.    No  treatment  beyond 
the  electricity  was  employed.    We  doubtless  see  cases 
of  this  kind  recover  of  themselves,  and  this  may  have 
been  an  instance  in  point.    Nevertheless,  the  beneficial 
effects  of  the  electricity  appeared  so  distinct,  and  the 
recovery  was  so  rapid,  that  I  am  certainly  disposed  to 
attribute  advantage  to  its  use. 

Operation  of  Tenotomij. — We  have  another  powerful 
means  at  our  command  for  overcoming  the  diplopia 
produced  by  paralysis  of  the  muscles  of  the  eye,  par- 
ticularly if  the  antagonistic  muscle  is  not  affected  by 
secondary  changes;  it  consists  in  the  operation  of 
tenotomy,  modified  according  to  the  circumstances  of  Tenotomy, 
the  case. 

Let  us  again  suppose  that  the  external  rectus  of  the 
left  eye  is  paralysed,  and  that  other  means  have  failed 
to  ciire  the  disease ;  we  may  then  divide  the  internal 
rectus,  and  fix  its  attachment  to  the  sclerotic  further 
backwards  than  its  normal  position.    By  this  means  opposing 
we  weaken  the  action  of  the  internal  rectus,  so  that  in  muscle  dis- 
all  probability  the  external  rectus  may  be  able  to  ^icktvards 
neutralize  it,  and  thus  overcome  the  diplopia. 

This  operation,  however,  would  only  answer  if  the 
power  of  the  external  rectus  were  but  slightly  dimi- 
nished ;  if  much  enfeebled  we  should,  in  addition  to  Weak  one 
tenotomy  of  the  internal  rectus,  have  to  divide  the  ex-  broui?lit 
ternal  rectus,  and  fix  its  attachment  to  the  sclerotic 
close  to  the  cornea.  In  this  way,  by  increasing  its 
power  over  the  eyeball,  and  at  the  same  time  diminish- 
ing that  of  the  internal  rectus,  we  should  correct  the 
diplopia. 

One  of  the  drawbacks  to  this  operation  is,  that  the 
paralysed  muscle,  after  long  disuse,  often  undergoes 
fatty  degeneration,  and  it  is  then  of  little  use  en- 
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deavonring  to  force  it  to  increased  action  by  an  opera- 
tion such  as  I  have  above  indicated.  But  if  the  muscle 
has  undergone  fatty  degeneration  it  is  most  probable 
that  the  internal  rectus  will  have  inverted  the  eye,  so 
that  we  shall  have  a  case  of  diplopia  plus  strabismus 
to  deal  with ;  we  may  nevertheless  endeavour  to  over- 
come this  condition  by  an  operation. 

The  necessary  manipulation  for  these  operations  is 
best  described  in  Von  Graefe's  own  words. 

1.  In  describing  the  layering  forward  of  the  para- 
lysed muscle,  together  witli  a  partial  tenotomy  of  the 
aiitagonist  (by  which  the  latter  is  but  inconsiderably 
•weakened),  he  says  : — "  For  this  purpose  I'detach  the 
l^aralysed  muscle  from  its  insertion  in  the  same  manner 
as  in  common  tenotomy  operation,  with  this  difference 
only,  that  after  the  detachment,  I,  with  a  pair  of 
Cooper's  scissors,  also  sever  pretty  far  back  any  loose 
adhesions  (if  any  such  exist),  between  the  posterior  sur- 
face of  the  muscle  and  the  sclerotic,  and  also  incise  the 
connective  tissue  somewhat  on  each  side  of  the  muscle. 
Although  I  make  the  conjunctival  wound  somewhat 
larger  than  in  tenotomy,  it  must  not  be  extensive.  I 
however  loosen  the  textures  between  the  conjunctiva 
and  the  anterior  surface  of  the  muscle  more  than  in 
that  operation.  Though  the  muscle  will  still  indeed 
(as  in  tenotomy)  adhere  by  its  lateral  attachments,  it 
will  yet,  together  with  the  layer  of  cellular  tissue,  per- 
mit itself  to  be  freely  and  extensively  slid  either  in  a 
forward  or  backward  direction  upon  the  sclerotic. 

"Owing  to  this  fact,  a  retrogression  of  the  muscle 
(Riicklagerung)  of  unusual  extent  would  ensue,  if  the 
eye  were  left  to  itself.  But  if,  instead  of  this,  we  on 
the  contrary  desire  to  bring  about  a  shifting  of  the 
muscle  towards  the  cornea,  it  will  be  necessary  to  take 
care  that  the  eye  be  turned  completely  into  the  corner 
corresponding  to  the  detached  muscle,  and  that  it  be 
there  immovably  retained,  until  the  muscular  layer 
becomes  attached  to  the  surface  of  the  sclerotic  in  the 
desired  position. 

"  Just  as  the  detached  muscular  layer  slides  back  in 
■maximo  u]3on  the  sclerotic  when  the  eye  is  turned  into 
the  opposite  angle,  will  it  ghde  in  maximo  towards  the 
cornea,  if  the  eye  is  turned  towards  the  side  of  the 
operation — so  far  indeed  that  it  may  even,  if  desired, 
be  made  to  lie  upon  the  cornea.   With  respect  to  the 
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cornea  we  need  not  fear  such  an  excessive  layering  for- 
ward.   In  cases  of  Strabismus  divergens,  after  para- 
lysis of  the  oculomotorius,  I  have  sometimes  turned 
the  eye  so  far  into  the  inner  angle,  that  quite  the  inner 
third  of  the  coruea  was  covered  by  the  detached  muscle. 
Adhesion  appears  to  be  prevented  through  the  epithe-     fear  of 
Hal  layer  of  the  cornea ;  afterwards  the  muscular  layer  '^'^'^'^^i""- 
a,lways  retracts  behind  the  edge  of  the  cornea,  most 
likely  owing  to  the  cicatrization  in  the  sub-conjunctival 
tissue  which  lies  behind  it.    It  must,  however,  depend 
upon  the  individual  lesion  whether  or  not  we  desire  to 
bring  the  muscle  forward  to  so  great  an  extent.  After 
the  first  part  of  the  operation— viz.,  the  detachment 
of  the  paralysed  muscle  and  its  layer  of  connective  operation 
tissue  is  fini  -shed,  I  pass  on  to  the  second  part  of  the  on  anta- 
operation,  which  concerns  the  antagonist. 

"  I  make,  just  as  in  tenotomy  of  the  latter,  a  small  """^^ 
conjunctival  wound,  and  just  as  small  a  wound  in  the 
sub-conjunctival  tissue,  and  then  draw  forth  the  tendon 
with  a  strabismus  hook.    It  is  not  necessary  that  the 
hook  should  sustain  the  whole  breadth  of  the  tendon, 
but  only  sufficient  to  affi^rd  a  firm  hold  during  the  ap- 
plication of  a  suture,  and  also  to  present  distinctly  the 
conditions  of  the  situation  of  the  insertion.    I  now 
pass  a  curved  needle,  with  a  silk  thread,  beneath  one  insertion 
margin  of  the  tendon,  and  pierce  the  latter  close  to  of  a  suture, 
the  sclerotic  from  behind  forward,  in  such  a  manner 
that  the  thread  embraces  a  good  half  of  the  tendon. 
I  then  tie  the  suture  also  close  to  the  sclerotic,  and 
give  the  two  threads  to  an  assistant  with  the  direction 
to  draw  them  gently  towards  the  opposite  side  (the 
cornea),  whilst  I  myself  draw  the  tendon  away  from 
the  sclerotic  towards  the  angle  of  the  eye  by  means  of 
a  hook.    In  this  way  the  part  of  the  muscle  which  lies 
between  the  suture  and  the  hook  is  put  upon  the 
stretch,  and  may  with  a  pair  of  scissors  be  divided 
about  three-fourths  of  a  line  belund  the  suture,  with-  Partial 
out  any  fear  of  injuring  the  latter.    That  half  of  the  •^'^ision  of 
tendon  which  is  constricted  by  the  suture— still  better, 
f — i  of  it— will  be  at  least  divided ;  indeed,  this  should 
be  regulated  according  to  the  amount  of  resistance 
which  we  anticipate  from  this  muscle  in  the  lateral 
movements  of  the  eye.    Should  the  patient  complain 
of  an  annoying  sensation  of  tension  during  the  move- 
ment of  the  eye,  the  hook  must  be  once  more  intro- 
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duced  beneath  the  undivided  portions  of  the  muscles  ; 
and  these,  with  the  exception  of  a  few  fibres,  are  to  be 
cut. 

_  "  As  the  operation  lasts  far  longer  than  a  simple  stra- 
bismus operation,  I  recommend  the  use  of  chloroform. 

"  Shortly  after  the  operation,  or  at  all  events  a  quarter 
of  an  hour  after  it,  the  dressinj^  is  to  be  apphed  ;  the 
eye  having  been  properly  cleaned,  and  the  patient  after 
he  has  recovered  from  the  chloroform,  having  Ijeen 
comfortably  placed  in  bed.  The  object  of  the  dressing 
is,  as  has  already  been  explained,  to  keep  the  cornea 
during  twenty -four  to  thirty-six  hours  immovably  fixed 
in  the  corner  of  the  paralysed  muscle.  The  thread 
which  is  passed  through  the  tendon  of  the  antagonist 
serves  to  do  this.  In  order  not  to  call  up  any  reac- 
tion, the  dressing  should  be  so  applied  that  the  cornea 
remain  untouched  by  it.  Moreover,  the  closure  of  the 
lids  should  be  possible  without  the  thread  being  pressed 
into  the  inter-marginal  portion  of  either  lid.  To  attain 
the  former  desideratum.,  the  thread  must  rise  up  some- 
what perpendicularly  from  the  place  of  its  implanta- 
tion ;  if  the  eye  is  to  be  turned  inwards,  we  cannot 
desire  a  better  support  for  the  thread  than  the  bridge 
of  the  nose.  The  great  extent  to  which  the  cornea  is 
inverted  will  in  this  case  also  protect  it.  In  case  the 
nose  should  not  be  sufficiently  high,  an  artificial  sup- 
port may,  by  means  of  a  roU  of  plaster,  be  applied 
against  its  side.  Upon  the  cheek  of  the  opposite  side 
of  the  face  the  thread  is  to  be  kept  in  the  desired 
position  by  strips  of  plaster.  In  order  to  prevent  any 
shifting,  it  is  best  to  lay  one  strip  of  sticking  plaster, 
about  two  inches  long,  over  the  course  of  the  thread ; 
press  the  plaster  firmly  down  for  a  few  minutes,  and 
then  fasten  it  by  means  of  some  cross  strips. 

"  Any  other  fastening  is  hardly  necessary.  Shoidd 
the  thread,  however,  after  having  been  attached  in  this 
manner,  press  in  between  the  edges  of  the  lids  when 
these  are  closed,  it  will  be  necessary  either  to  choose 
some  other  point  of  the  bridge  of  the  nose,  as  Injpo- 
mocMion ;  or  if  the  thread  sHps  off  from  this,  we  may 
retain  the  former  spot,  but  change  the  direction  of  the 
thread  in  the  proper  manner,  by  means  of  a  loop  of 

plaster  placed  between  the  eye  and  bridge  of  the  nose, 

and  fastened  on  the  forehead  or  cheek. 

If  the  eye  is  to  be  turned  into  the  outer  corner,  it 
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will  be  necessary  to  make  use,  instead  of  the  nose,  of  an 
artificial  elevation,  made  of  a  roll  of  plaster.    The  roll  f^^^JJ^ffo, 
is  to  be  applied  to  the  outer  edge  of  the  orbit,  and 

eversion. 

steadied  by  means  of  similar  rolls  of  plaster  coming 
from  the  temple.  As  displacement  occurs  very 
easily,  the  dressing  is  in  this  case  somewhat  trou- 
blesome. 

"  The  patient  should  remain  quietly  in  bed  until  the 
thread  is  taken  out,  and  the  attendant  should  be  watch- 
ful that  the  dressing  does  not  stiift.  Should  this,  how- 
ever, occur,  it  must  be  at  once  remedied  ;  and  it 
is  advisable  that  the  surgeon  should  himself  do 
this." 

2.  Bringing  the  insertion  of  the  muscle  forward,  2-  ^^"i?"^ 
together  with  complete  tenotomy  of  the  antagonist  (by 
which  the  latter  is  considerably  weakened).  "  The  first 
half  of  the  operation  remains  the  same ;  the  paralysed 
muscle  with  its  layer  of  cellular  tissue  is  to  be  made  to 
slide  upon  the  sclerotic  in  the  manner  above  detailed. 
On  the  other  hand,  we  pass  a  larger  hook  beneath  the 
whole  breadth  of  the  tendon  of  the  antagonist;  we  then 
take  a  silk  thread,  at  each  end  of  which  is  attached  a 
curved  needle.  We  thrust,  from  before  backwards,  one 
needle  through  the  middle  region  of  the  tendon,  but 
nearer  one  edge  than  the  other,  and  pass  it  out  at  the 
free  edge  of  the  tendon ;  it  should  embrace  a  good  third 
of  the  breadth  of  the  tendon.  The  second  needle  should 
be  passed  to  the  other  side  in  a  symmetrical  manner, 
and  the  suture  be  tied  close  to  the  sclerotic.  Within  it 
will  He  the  two  external  thirds  of  the  tendon,  whilst  the 
inner  third  is  excluded.  The  tendon,  in  its  whole  extent.  Complete 
is  then  to  be  divided  between  the  hook  and  suture.  antai.on "[ 
The  purpose  of  the  suture  here  recommended  is  to  ^"  '^"""'^  " 
avoid  its  being  prematurely  torn  out.  This  purpose 
is  here  particularly  needful,  as  we  ajDply  the  mode  of 
operation  in  question  in  those  very  cases  in  which  the 
turning  of  the  eye  offers  very  considerable  resistance — 
viz.,  contraction-paralysis.  In  order  that  such  a  suture 
should  fail,  either  the  two  outer  portions  of  the  muscle 
must  separate,  or  the  portions  of  the  muscle  between 
the  two  places  of  puncture  must  be  destroyed  length- 
ways, and  the  thread  then  slips  ofi".  If  we  only  encircle 
the  muscle,  the  suture  very  easily  slips  ofi";  the  pre- 
rnature  detachment  of  the  suture  is  less  surely  pro- 
vided against  if  we  transfix  the  muscle  at  one  point 
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than  if  we  pierce  it  at  two  places.  The  dressing  should 
be  the  same  as  in  the  last  case."* 
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Definition.— Formerly  all  cases  in  which  there  was 
a  want  of  correspondence  between  the  optic  axes  of  the 
two  eyes  were  classed  as  Strabismus,  however  different 
the  character  and  cause  of  the  disorder ;  now,  however, 
that  we  have  learnt  to  discriminate  the  various  para- 
lytic affections  of  the  eye,  we  may  restrict  the  term 
strabismus  to  those  cases  in  which  there  is  inability  to 
bring  both  visual  lines  to  bear  simultaneously  upon  the 
same  jDoint,  depending  on  some  change  in  the  muscles 
themselves  and  not  in  their  nervous  supply. 

There  is,  thei'efore,  a  marked  difference  between  cases 
of  strabismus  and  of  paralysis.  In  the  latter  the  move- 
ment of  one  or  more  of  the  muscles  is  impaired  from  a 
faulty  state  of  its  innervation,  but  in  strabismus  the 
muscles  are  all  in  perfect  working  order,  so  that  the  eye 
can  move  in  all  directions,  the  degree  of  tension  of  the 
affected  muscle  being  alone  at  fault ;  the  muscle  is 
practically  shortened,  and  the  axis  of  the  squinting  eye 
is  never  in  its  proper  place. 

But,  as  I  have  before  remarked,  after  long-continued 
paralysis  of  one  of  the  muscles  of  the  eye,  the  opposing 
muscle,  though  healthy,  may  in  the  course  of  time 
contract,  so  that  in  instances  of  this  description  we  have 
diplopia  complicated  with  strabismus.  On  the  other 
hand,  in  a  confirmed  squint,  the  opposing  muscle  from 
want  of  use  becomes  atrophied,  so  that  ultimately  the 
strabismus  again  becomes  complicated  with  paralysis 
in  the  opposing  muscle. 

A  strabismus  may  be  either  convergens,  divergens, 
sursumvergens,  or  deorsumvergens,  but  the  two  latter 
are  very  rare  forms  of  strabismus ;  an  internal  squint  is 
the  most  common. 

Strabismus  Convergens. — We  may  suppose  that  one 
eye  only  is  affected.  If  an  object  be  held  before  the 
patient's  face,  and  he  is  directed  to  look  at  it,  the 
healthy  eye  is  fixed  on  the  object,  but  the  squinting  one 
is  instantly  inverted.    If  the  sound  eye  is  closed,  the 
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squinting  one  turns  slowly  outwards  and  is  fixed  on 
the  object,  but  if  the  other  eye  is  opened  it  again  rolls 
inwards. 

I  have  before  explained  the  meaning  of  the  term 
secondary  angle  of  squinting,  and  laid  it  down  as  a  rule 
that  the  secondary  angle  is  always  greater  than  the  Primary 
pnniary  one  m  instances  of  paralysis  ;  but  that  is  not  and  se- 
the  case  m  strabismus,  for  if  the  sound  eye  is  closed  it  ''""f 
mll_  be  inverted  to  exactly  the  same  extent  as  the  eqfaU 
squinting  eye  is  everted,  when  directed  towards  an  ob- 
ject held  before- the  patient's  face. 

In  consequence  of  the  inability  of  the  two  eyes  to  fix 
their  optic  axes  on  the  same  object,  double  vision  exists ;  ninioma 
and  m  cases  of  internal  strabismus  the  diplopia  is  ST" 
direct,  the  image  observed  with  the  squinting  eve  beina 
projected  towards  the  corresponding  temple  (Fio-  46) 

Ihe  double  vision  may  after  a  time  disappear,  the 
sight  m  the  squinting  eye  becoming  suppressed;  thisc=„,,  . 
IS  particularly  the  case  if  the  strabismus  iiVery  marked ;  StV/e,e 
the  lays  of  light  from  an  object  fall  on  the  ontar  and  ■"''y 
less  sensitive  portions  of  the  retina,  and  the  impression  '"PP"^^^'^- 
IS  therefore  ignored  by  the  patient.    Whereas,  if  the 
squint  be  only  slight,  the  image  falls  upon  the  retina 
near  the  macula  lutea,  and  this  part  of  the  retina  bein^ 
very  sensitive  the  confusion  of  vision  becomes  verv 
great  indeed. 

f  n     t  TIf         ^^^^  supposed  only  one  eye 

to  be  affected,  but  this  is  by  no  means  always  the  case 
The  squint  may  be  alternating,  and  appear  first  in  one  ah 

sound  eye  is  closed  the  squinting  eye  assumes  its  normal 
position  ;  but  in  place  of  becoming  again  inverted  when 
the  former  IS  opened,  it  retains  its  natural  position 
and  the  other  eye  remains  inverted.  In  fact,  first  one 
and  then  the  other  squints  ;  it  appears  to  be  a  matte?  of 
indifference  to  the  patient  which  eye  he  uses,  but  he  is 
unable  to  concentrate  both  his  optic  axes  simulta^ 
neously  on  the  same  object.  In  these  cases  the  sieiit  of 
both  eyes  is  usually  equally  good.  8"i^  oi 

Causes.~The  remote  causes  usually  assigned  for  strn  . 
bismus  are  very  numerous  :  among  these  I  may  men-  ^TSL 
tion  convulsions  worms,  exanthematous  diseases  i 
juries  to  the  head  and  the  habit  of  imitating  a  person 
affected    with    strabismus.     The    more  dfrect 
immediate  causes  of   strabismus  we  may  o-roup 


558 


STRABISMUS  DIVERGENS. 


Impnired 
vision. 


Paralysis. 


Wounds. 


Hyper- 
metiopia. 


Myopia. 


DtvEiiGEtri 

SlhA- 
BISMUS. 


follows : — I.  Impaired  vision  of  one  or  both  eyes. 

II.  Primary  affections  of  the  muscles  of  the  eye. 

III.  Anomalies  of  refraction  of  the  eye. 

I.  Impaired  vision  of  one  or  both  eyes.  If  the  sight 
of  one  eye  is  impaired  from  an  opacity  of  the  comea,  or 
of  the  deeper  structures  of  the  eye,  the  patient  is  likely 
to  be  troubled  by  the  presence  of  the  faulty  image,  and 
the  eye  involuntarily  squints,  in  order  that  the  image 
may  fall  upon  the  peripheral  and  less  sensitive  part  of 
the  retina ;  in  time  the  diseased  eye  may  cease  to  recog- 
nise the  impaired  image,  but  the  strabismus  remains. 

II.  Primary  affections  of  the  muscles,  paralysis.  In 
speaking  of  diplopia  arising  from  paralysis  of  the 
muscles,  I  mentioned  that  the  opposing  muscle  to  the 
paralysed  one  might,  in  the  course  of  time,  become  con- 
tracted, inducing  strabismus. 

In  this  way  also  wounds,  or  injuries  of  one  of  the 
muscles  of  the  eye,  may,  by  impairing  its  contractUe 
power,  prevent  its  effectually  resisting  the  opposmg 
muscle,  and  a  strabismus  occurs  in  consequence.  We 
occasionally  notice  this  fonn  of  squmt  followmg  an 
operation  for  the  cure  of  strabismus;  the  tenotomy 
having  been  carelessly  performed,  the  opposing  muscle 
is  unresisted,  and  contracting,  draws  the  eye  outwards 
or  inwards  as  the  case  may  be. 

Ill  Anomalies  of  refraction  of  the  eye.  Of  these 
hypermetropia  is  the  most  common  cause  of  internal 
strabismus,  the  defective  accommodation  of  the  eye 
beina  partially  overcome  by  an  increased  convergence 
of  the  optic  axes.  At  first  the  squint  is  periodic,  the 
effort  by  which  the  internal  rectus  is  called  upon  to  act 
beiuff  only  occasional,  when  near  or  minute  objects  are 
under  observation ;  but  if  the  defective  accommodation 
is  not  overcome  by  the  habitual  use  of  convex  glasses,  the 
strabismus  is  very  apt  to  grow  permanent. 

Myopia  may,  though  rarely,  induce  an  internal  stra- 
bismus: from  the  fact  of  the  internal  rectus  being  over- 
worked in  the  constant  straining  efforts  at  convergence 
which  the  patient  makes  in  looking  at  objects  placed 
dose  to  his  eye,  in  order  that  they  may  be  clearly 

'stkabismtjs  DIVERGENS.- An  external  squint  is  a  rare 
affection  as  compared  with  the  number  of  cases  of  m- 
Lrnal  strabismus  we  meet  with.  In  external  strabis- 
mus the  diplopia  is  crossed:  the  image,  falling  on  a 
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part  of  the  retina  external  to  the  macula  lutea,  is  pro-  Diplopia 
jected  inwards  (Fig.  47).    The  phenomena  of  external  crossed, 
strabismus,  in  fact,  are  precisely  the  reverse  of  those  of 
an  internal  squint,  the  affected  eye  being  everted,  and  Eye 
moving  from  without  inwards  when  an  object  is  held  everted, 
in  front  of  it,  and  the  sound  eye  is  closed.    The  secon- 
dary angle  of  squinting  is  equal  to  the  primary  angle. 

Causes. — Some  of  the  circumstances  already  men-  Causes. 
tioned  as  giving  rise  to  convergent  squint  may  also 
produce  divergence.  The  most  common  cause  of  ex- 
ternal strabismus  is  myopia.  I  have  above  remarked 
that  this  affection  of  the  accommodation  of  the  eye 
may  induce  an  internal  squint,  from  contraction  of  the 
internal  recti,  due  to  overwork  ;  this,  however,  is  a  very 
rare  sequence  of  myopia ;  far  more  commonly  an  ex-  Myopia, 
ternal  strabismus  is  induced  by  the  insufficiency  of  the 
internal  recti  with  which  it  is  associated. 

Myopia  in  very  many  cases  depends  on  posterior 
staphyloma,  the  eyeball  being  elongated  from  before 
backward.    Under  these  circumstances  it  requires  a 
greater  effort  on  the  part  of  the  internal  recti  to  main-  wealcness 
tam  the  necessary  convergence  of  the  optic  axes  for  of  internal 
distinct  vision,  and  consequently  the  muscles  become  I'^ct^is. 
fatigued  :  the  macule  lutese  of  both  eyes  are  no  longer 
kept  steadily  fixed  on  the  object  under  observation, 
diplopia  results,  and  to  remedy  the  confusion  one  eye' 
flies  outwards,  so  that  the  rays  may  fall  upon  the  least 
sensitive  part  of  the  retina"  (its  periphery)  and  the 
images  be  widely  separated ;  and  thus  in  the  course  of 
time  an  external  strabismus  occurs.    I  have  alreadv 
explained,  when  discussing  the  subject  of  posterior 
staphyloma.  Dr.  Giraud-Teulon's  theory  regarding  the 
connexion  of  this  affection  with  insufficiency  of  the  in- 
ternal rectus  ;  he  considers  that  the  muscular  defect  is 
the  cause  of  the  myopia  and  posterior  staphyloma 
leading  also  to  external  strabismus,  rather  than  that 
the  myopia  induces  the  divergent  squint. 

Wounds  of  the  internal  rectus  may  cause  an  external  wonnds 

strabismus  sursumvergens  and  deorsumverqens  are 
rare  forms  of  disease,  and  seldom  occur  unless  in  con-  Rare  forms 
nexion  with  paralysis.  of  squint. 

Prognosis.— Before  recommending  anvparticulnr  Ii't^a  -o 
of  treatment  in  cases  of  strabismus^  we^mSt  ascertSn 
it  the  patient  possesses  binocular  vision,  p.  542:  if 
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this  ig  not  the  case,  our  prognosis  should  be  guarded 
as  to  the  probability  of  a  cure  being  effected.  In  ninety 
per  cent,  of  the  cases  of  strabismus  operated  on  by  Von 
Graefe,  binocular  vision  was  absent :  but  of  these  some 
fifty  per  cent,  recovered  it,  to  a  gi*eater  or  less  extent, 
after  an  operation.  Not  only,  however,  is  binocular 
vision  often  wanting  in  these  cases  of  strabismus,  but 
in  time  the  patient's  vision  in  the  squinting  eye  becomes 
completely  destroyed.  It  is  consequently  always  ad- 
visable to  operate  in  cases  of  strabismus  as  soon  as 
practicable,  so  as  to  anticipate  these  changes  in  the 
visual  jDOwera  of  the  squinting  eye. 

Subsequently,  the  strabismus  having  existed  for 
some  time,  our  prognosis,  as  to  the  effects  of  an  opera- 
tion upon  the  visual  powers  of  the  affected  eye  will 
depend  upon  the  degree  of  impairment  of  vision.  If 
the  sight  is  pretty  good,  and  the  squinting  eye  can  be 
steadily  fixed  on  an  object  in  front  of  it,  while  the  sound 
eye  is  closed,  we  may  expect  much  benefit  from  an 
operation.  But  if  the  sight  is  already  much  injured, 
and  the  patient  cannot  fix  the  squinting  eye  on  an 
object,  although  the  other  eye  is  closed,  we  can 
hope   to   gain  but  very  slight  advantage  from  an 

operation.  ,  •  t  i 

Treatment  of  Stralismus —The  methods  which  have 
from  time  to  time  been  advocated  for  the  cure  of  stra- 
bismus have  been  very  numerous,  but  for  all  practical 
pui-poses  we  may  confine  our  attention  to  tenotomy  of 
the  affected  muscle,  our  object  being  to  weaken  the 
power  of  the  muscle,  and  thus  overcome  the  strabismus. 

No  doubt  much  may  be  done,  and  must  be  done,  by 
means  of  convex  glasses  in  the  case  of  hypermetropia, 
and  of  con<'ave  ones  in  myopia,  to  overcome  the  abnor- 
malities in  the  refractive  media  which  mduce  a  squmt ; 
but  strabismus  having  been  once  acqun-ed,  division  ot 
the  muscle  which  causes  the  squint  is  the  only  treat- 
ment upon  which  we  can  rely  with  certamty. 

It  is  often  necessary  to  divide  the  muscle  not  only  ot 
the  squinting  eye,  but  of  the  sound  one  also  even  m 
cases  of  monolateral  strabismus.  If  the  squmt  exceeds 
two  and  a  half  lines,  it  will  always  be  necessary  to 
divide  the  muscles  of  both  eyes,  for  if  the  affected 
muscle  is  too  freely  divided,  strabismus  m  the  opposite 
direction  will  occur;  and  inthecaseot  the  mternal  rectus 
the  patient  may  subsequently  be  unable  to  mvert  the 
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eye  operated  on  sufficiently  to  produce  the  necessary 
convergence  for  reading  or  writing,  but  the  other  eye 
being  inverted  to  its  normal  extent,  diplopia  of  an  ag- 
gravated character  results.  While  lessening  the  power, 
therefore,  of  the  internal  rectus  of  the  affected  eye,  we 
must,  by  dividing  the  internal  rectus  of  the  other  eye, 
slightly  decrease  its  power  of  converging  the  optic  axis 
upon  an  object  under  examination. 

The  relations  of  the  tendons  of  the  recti  muscles  to 
the  capsule  of  Tenon  have  already  been  considered  Muscles  to 
(Chap.  I.),  and  it  is  only  necessary  forme  to  add  that  atthlif*^ 
in  dividing  the  tendons  of  the  muscles  for  the  cure  of  insertions, 
strabismus,  we  must  cut  through  them  at  their  inser- 
tion into  the  sclerotic,  so  as  not  to  divide  their  con- 
nexions with  the  capsule.    Further,  it  is  far  easier  to 
increase  the  effect  of  an  operation  by  subsequently  di- 
viding more  of  the  tendon,  than  it  is  to  overcome  the 
defect  produced  by  a  too  free  tenotomy  in  the  first 
instance. 

The  patient  having  been  placed  under  the  influence  Operation, 
of  chloroform,  and  the  Hds  separated  with  a  stop  specu- 
lum (the  internal  rectus  being  the  muscle  to  be  divided), 
an  assistant  seizes  a  fold  of  the  conjunctiva  with  a  pair 
of  forceps  and  everts  the  eyeball.  The  surgeon  then 
nips  up  another  fold  with  a  pair  of  fine  forceps  close  to 
the  margin  of  the  cornea,  and 
over  the  insertion  of  the  in-  Fig.  48. 

ternal  rectus  (Fig.  48).  This 
fold  of  conjunctiva  and  sub- 
conjunctival tissue  is  to  be 

divided  with  a  pair  of  scissors,  Division  of 


and  a  blunt-pointed  hook  is  \^  ^^I^S^f^^C  conjunc- 
then  to  be  passed  beneath  ■•  iB^^^^tl*^ 
the  upper  border  of  the  tendon 
of  the  muscle,  and  out  through 
the  opening  in  the  conjunc- 
tiva, so  as  to  include  the  ten- 
don in  the  hook  (Fig.  49).  In  passing  the  hook  Passing  the 
under  the_  tendon  care  should  be  taken  to  keep  its 
point  against  the  sclerotic,  and  as  near  the  insertion 
of  the  muscle  as  possible.  The  tendon  having  been 
exposed  with  the  hook  behind  it,  is  to  be  cut  through 
with  a  pair  of  scissors.  A  small  hook  is  then  to  be 
passed  upwards  and  downwards  against  the  sclerotic, 
so  as  to  determine  if  any  of  the  lateral  offsets  of  the 

GO 
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muscle  have  been  left  undivided  ;  if  so,  they  must  be 
carefully  cut  through.    Mr.  Critchett  recommends  the 
49  following  subconjunctival 

operation  for  the  cure  of 
strabismus.  The  patient 
having  been  placed  under 
the  influence  of  chloro- 
form and  the  eyelids  kept 
apart  with  a  stop-specu- 
lum, the  surgeon  seizes  a 
fold  of  the  conjunctiva 
and  subconjunctival  tis- 
sue at  the  lower  edge  of 
the  insertion  of  the  rectus 
muscle,  and  with  a  pair 
of  blunt-pointed  straight 
scissors,  makes  a  small 
incision  at  this  point  through  these  structures.  The 
lower  edge  of  the  tendon,  close  to  its  insertion,  is  now 
exposed.  A  blunt  hook  is  next  to  be  passed  through 
the  opening  in  the  subconjunctival  tissue  beneath  the 
tendon,  so  as  to  catch  up  the  latter,  and  render  it  tense. 
The  points  of  the  scissors  (but  slightly  opened)  are  then 
to  be  introduced  into  the  aperture,  and  one  point  passed 
along  the  hook  behind  the  tendon,  the  other  in  front  of 
the  tendon  between  it  and  the  conjunctiva,  and  the 
tendon  is  then  to  be  divided  close  to  its  insertion  by 
successive  snips  of  the  scissors. 

The  after-treatment  consists  in  keeping  the  eye  at 
rest  for  a  few  days ;  a  cold  compress  may  be  em- 
ployed for  the  first  twenty-four  hours  after  the 
operation. 

As  soon  as  the  patient  has  recovered  from  the  effects 
of  the  chloroform,  we  must  examine  the  eye  operated 
on,  in  order  that  we  may  ascertain  the  condition  of  the 
internal  rectus.  It  is  evident  that,  if  the  operation  has 
been  successfully  performed,  the  jDatient  will  still  have 
some  power  of  inverting  the  eye  through  the  attach- 
ments of  the  muscle  to  the  capsule  of  Tenon,  so  that 
both  the  sound  eye  and  the  one  operated  on  will  con- 
verge upon  an  object  held  some  six  inches  in  front  of 
the  patient's  nose ;  but  when  more  closely  approxi- 
mated to  the  face,  the  internal  rectus  of  the  eye  ope- 
rated on  should  not  have  sufficient  power  to  turn  the 
eye  any  further  inwards ;  whereas  the  other  eye  con- 
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tinues  to  be  inverted,  its  axis  being  directed  on  the 
object. 

In  the  course  of  three  or  four  days  the  divided  end  of  Action  of 
the  muscle  reunites  with  the  sclerotic,  at  a  point  slightly  pj^'lj® 
further  back  than  its  original  place  of  insertion,  and  restored, 
then  the  action  of  the  internal  rectus  becomes  more 
powerful,  and  it  may  act  in  unison  with  the  other  eye, 
the  squint  in  fact  being  cured. 

Supposing  we  find  that  the  eye  operated  on,  when 
examined  as  above  directed,  in  place  of  remaining  sta- 
tionary while  the  other  eye  is  inverted,  makes  an  asso- 
ciated movement  outwards,  it  is  probable  that  we  have 
divided  the  muscle  too  freely  ;  and  in  order  that  we  may  if  too 
prevent  a  permanent  external  strabismus  we  must  ft'eely  di- 
patch  up  the  work  we  have  done,  by  bringing  the  at- 
tachment  of  the  divided  internal  rectus  forwards.  To 
accomplish  this,  a  suture  must  be  passed  through  the  '186  sutnres. 
inner_  edge  of  the  wound  we  have  made  in  the  con- 
junctiva, and  secured  to  a  fold  of  the  latter  close  to  the 
margin  of  the  cornea.  The  capsule  of  Tenon,  and  the 
tendon  of  the  divided  muscle  attached  to  it,  are  thus 
brought  forwards  nearly  to  the  margin  of  the  cornea  ; 
the  tendon  grows  into  the  sclerotic  in  the  course  of  a 
few  days,  and  thus  we  increase  the  power  of  the  muscle 
over  the  globe,  and  counteract  the  tendency  of  the  ex- 
ternal rectus  to  evert  the  eyeball. 

Supposing,  however,  that  in  spite  of  our  efforts,  the 
external  rectus  exerts  its  superiority  and  everts  the  eye 
we  must  resort  to  Mr.  Critchett's  method  for  the  cure  Critchett's 
ot  the_  secondary  strabismus  following  tenotomy  of  the  operation 
opposmg  muscle.*  I  will  describe  the  proceeding  much  h""" 
m  his  own  words.  t^Int. 

Chloroform  having  been  administered  and  a  stop- 
speculum  adjusted,  the  structures  covering  the  inner 
part  of  the  globe,  including  the  conjunctiva,  capsule  of 
Tenon,  and  muscle,  are  to  be  carefully  dissected  off  the 
sclerotic,  commencing  about  two  lines  from  the  inner 
side  of  the  cornea,  and  extending  upwards  and  down- 
wards and  then  inwards,  so  as  to  expose  the  inner  third 
of  the  surface  of  the  globe.  The  flap  thus  made  must  Raising  a 
be  raised  entire;  this  may  most  readily  be  done  with  a  flap  on 
pair  of  scissors.    The  external  rectus  muscle  is  then  to 


*  Lancet,  vol.  i.  1855,  p.  509. 
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be  divided.  Small  semicircular  needles,  armed  with  fine 
silk  sutures,  must  be  passed  through  the  flap  on  the 
inner  side  of  the  eye  ;  the  needles  must  be  introduced 
as  low  down  (that  is,  as  near  the  inner  corner)  as  pos- 
sible ;  two  or  three  sutures -may  be  inserted  in  this  way 
at  intervals  of  two  lines.  The  corresponding  parts  of 
the  sutures  must  then  be  passed  through  that  small 
portion  of  the  conjunctiva  which  has  been  left  attached 
to  the  sclerotic  near  the  cornea.  All  that  portion  of 
the  flap  which  can  be  spared,  beyond  the  part  where 
the  suture  has  entered,  must  then  be  cut  away.  The 
sutures  may  now  be  drawn  tightly,  and  tied  to  the  end 
that  is  already  fixed  near  the  cornea.  If  all  goes  well, 
the  parts  unite  to  the  globe  in  their  new  position,  and 
thus  prevent  the  external  rectus  from  again  everting 
the  eye.  The  sutures  may  be  allowed  to  remain  till 
they  ulcerate  out ;  the  parts  very  soon  heal. 

This  operation,  though  limiting  very  much  the 
amount  of  mobility  of  the  eye,  does  not  produce  much 
deformity,  and  the  result  is  at  any  rate  a  very  great 
improvement  upon  the  facial  discord  arising  from  ex- 
treme eversion.  A  second  correction  may  be  necessary 
to  complete  the  cure. 

In  order  as  far  as  possible. to  save  the  necessity  of  a 
secondary  operation,  such  as  I  have  above  described, 
it  will  be  expedient  to  attend  to  the  following  rules  : — 
If  the  squint  is  only  slight  (one  to  one  and  a  half 
lines),  a  partial  tenotomy  is  indicated.  We  must, 
however,  divide  at  least  three  quarters  of  the  tendon, 
or  even  all  but  a  few  lateral  fibres,  otherwise  the  effect 
will  not  be  sufficient.  Should  the  latter  exceed  our 
wishes,  it  is  to  be  diminished  by  a  suture.  If  the 
squint  amounts  to  from  one  and  a  half  to  two  lines,  a 
careful  complete  tenotomy  is  to  be  made  ;  if  there  is  a 
tendency  to  divergence  after  the  operation,  the  suture 
must  be  employed.  In  a  squint  of  from  two  to  two 
and  a  half  hues  the  cellular  tissue  and  tendon  must 
be  freely  incised. 

If  the  squint  exceeds  two  and  a  half  lines,  we  must 
operate  on  both  eyes,  performing  a  complete  tenotomy 
on  the  squinting  eye,  and  a  partial  one  on  the  other. 
It  is  better  not  to  operate  on  both  eyes  at  the  same 
time ;  but  to  wait  until  the  tendon  of  the  first  eye  has 
become  reunited  to  the  sclerotic,  so  that  we  may  ascer- 
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tain  to  what  extent  it  acts  before  we  proceed  to  divide 
the  tendon  of  the  sound  eye. 

In  oases  of  divergent  squint  the  steps  of  the  opera- 
tion for  division  of  the  external  rectus  are  precisely  Division  of 
similar  to  those  described  in  the  case  of  the  internal  ternaf" 
muscle.    We  may,  however,  ojjerate  with  greater  con-  rectus, 
fidence  in  these  cases,  dividing  the  muscle  more  freely, 
as  there  is  less  chance  of  secondary  internal  strabis- 
mus occurring  after  the  operation,  than  there  is  of 
secondary  external  strabismus  after  division  of  the 
internal  rectus. 

If,  after  dividing  the  muscle,  we  wish  to  increase  the  Effect  in- 
effects  of  the  operation,  Yon  Graefe  directs  that  the  ^H^^^/ 
patients  should  be  supplied  with  glasses,  the  outer  glasses, 
halves  of  them  being  covered  Avith  a  lid  of  black 
plaster,  obliging  the  patient  to  l^eep  the  eye  inverted 
in  order  that  he  may  see.    In  this  way  the  union  of 
the  divided  miiscle  with  the  sclerotic  takes  place 
further  backwards  than  it  would  do  if  the  eye  were 
allowed  to  assume  its  own  position. 

I  have  already  described  the  ojDcration  necessary  for 
the  cure  of  diplopia;  and  the  treatment  of  the  se- 
condary strabismus,  which  occasionally  occurs  in  cases 
of  the  kind,  must  he  carried  out  upon  precisely  the 
same  principles  as  those  above  described. 

Doivnward  Sqidnt. — This  affection  of  the  eye,  as  I  Downward 
before  remarked,  is  of  rare  occurrence,  but  the  follow-  squint, 
ing  case  given  by  Surgeon  Partridge,  of  Bombay,  is  a 
remarkably  good  illustration  not  only  of  the  symp- 
toms, but  also  of  the  successful  treatment  of  a  case  of 
the  kind: — "Captain  E.,  aged  about  45,  came  under  case, 
my  care  in  September,  186V,  complaining  of  defective 
vision  and  strabismus.    On  examination,  I  found  that 
he  only,  as  a  rule,  used  the  right  eye,  and  had  acquired 
a  habit  of  half-closing  the  lids  of  the  left  eye,  to  avoid 
confusion  of  images.    If  the  right  eye  was  covered,  he 
could  see,  though  not  clearly,  with  the  left.  When 
directed  to  look  at  an  object  distant  about  twelve  Testing  the 
inches,  with  both  eyes  open,  the  left  eye  turned  deviation, 
directly  downwards,  or  downwards  and  very  slightly 
inwards.     The  right  eye  being  covered,' the  left  imme- 
diately came  into  position,  showing  a  primary  devia- 
tion of  about  two  lines.     The  right  eye  being  observed 
while  the  left  was  coming  into  position,  the  secondary 
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deviation  was  seen  to  be  _ 

mixlcfi"^  ^^''^  ''^^'^  paralysis'of  thTopposing 

"  Both  eyes  being  uncovered,  and  he  being  told  to 
look  with  the  left  eye  only,  the  right  eye  was  turned 
somewhat  upwards. 

"  On  testing  his  vision,  I  found  that  with  the  right 
eye  he  could  read  No.  23  Snellen,  only  at  ten  ^et, 
and  that  no  spherical  glass  corrected' vision,  y=k 
f  \  -x^—i^^^^  eye  he  conld  read  No.  20  only  at  five 
teet,  Y_4  ;  and  no  spherical  glass  corrected  vision. 
By  means  of  the  stenopaic  apparatus,  however,  I 
found  that  m  the  right  eye  he" had  'simple  astig- 
matism,' being   'myopic'  in  the  vertical  meridian 


(-^),  and  'emmetropic'  in  the  horizontal  meridian; 
and  that  a  concave  cylindrical  glass,  with  its  axis 
horizontal,  enabled  him  to  read  perfectly  at  20  feet. 
In  the  left  eye  he  had  mixed  '  astigmatism,'  being 
myopic  ill  a  direction  midway  between  the  vertical 
and  _ horizontal  meridians,  while  he  was  'hyperme- 
tropic '  ^  in  a  direction  at  right  angles  to  this.  A 
combination  of  two  cylindrical  glasses  (—  60)  in  the 
semi-horizontal  direction,  and  (+  40)  in  the  semi- 
vertical  direction,  corrected  vision  up  to  fourteen  feet — 
a  certain  amount  of  amblyopia  from  forty-five  years  of 
disease  preventing  his  reading  fluently  at  twenty  feet. 
''  Taking  into  consideration  that  there  was  no  para- 
Treatment  lysis,  that  diplopia  could  be  produced  by  a  prism,  that 
by  operation,  vision  could  he  corrected  by  suitable  glasses,  I  saw  no 
reason  why  an  operation  for  the  cure  of  the  strabis- 
mus should  not  succeed,  although  it  had  existed  for 
forty-five  years  !  Accordingly,  I  placed  him.  under 
chloroform,  and  divided  the  inferior  rectus  by  the  sub- 
conjunctival operation.  There  were  no  lateral  ex- 
pansions of  the  muscle,  and  the  eye  immediately 
righted  itself,  turning  at  first  a  Httle  outwards  ;  this, 
however,  corrected  itself  after  the  first  day.  The  eye 
is  now  quite  straight,  and  all  deformity  is  removed. 
When  I  last  saw  him,  he  had  not  received  his  astig- 
matic glasses,  but  I  have  no  doubt  that,  when  he  gets 
them,  he  will  not  only  be  greatly  improved  in  appear- 
ance, but  wiU  enjoy  good  vision."* 


*  Medical  Times  and  Gazette,  vol.  i.  1871,  p.  243. 


CHAPTER  XV. 


DISORDEUS  OF  REFRACTION   AND  ACCOMMODATION 
OF  THE  EYE. 

Myopia — Hypermetropia — Presbyopia — Astigmatism 
— Asthenopia :  motor,  and  accommodatory . 

It  is  remarkable  Ilow  few  cases  of  impaired  vision,  due  Disorders 
to  anomalies  of  tlie  refraction  and  accommodation  of  °/  refrae- 
tlie  eye,  we  meet  witb.  among  the  lower  classes  in  accommoda- 
India.    In  fact,  whole  races  of  people  appear  to  be  tion, 
actually  strangers  to  these  diseases.    For  instance, 
some  years  ago  I  was  among  the  Sonthals,  the 
aborigines  of  Bengal,  dwelling  among  the  Rajahmahal 
hills,  and  I  took  every  opportunity  of  examining 
the  eyes  of  the  people  I  was  brought  in  contact  with, 
for  the  purpose  of  discovering  if  myopia  and  such  like 
diseases  existed  among  them  ;  but  I  never  yet  saw  a  rarely  met 
young   Sonthal  whose  eyes  were  not  emmetropic;  with  among 
the  abnormal  condition,  as  far  as  my  experience  went,  c^assea. 
never  depended  upon  anomalies  of  refraction  or  ac- 
commodation.   The  same  remarks  apply  to  nearly  the 
whole  of  the  lower  classes  in  Bengal,  with  the  excep- 
tion of  those  living  in  Calcutta  and  other  large  towns, 
where  overwork,  sensual  indulgence,  and  a  polluted 
atmosphere  have  done  a  vast  deal  of  harm  to  the  eyes, 
as  well  as  to  the  constitutions  of  the  inhabitants  ;  so 
that  myopia,  and  in  fact  numerous  ills  consequent  on 
defects  in  the  refraction  and  accommodation  of  the  eye, 
are  met  with  every  day. 

It  is  an  established  fact  that,  for  correct  vision,  rays 
of  light  which  enter  the  eye  from  every  point  of  an 
object  under  observation,  must  be  brought  to  a  focus  Focal  ad- 
upon  the  bacillar  layer  of  the  retina ;  it  follows,  there-  j"stment 
fore,  that  the  healthy  eye  possesses  an  inherent  power,  neSary. 
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by  means  of  which  both  finite  and  infinite  rays  are 
brought  to  a  focus  on  the  retina— that  is,  both  diver- 
gent and  parallel  rays  are  made  to  converge  to  a  point 
on  its  bacillar  layer*  It  is  to  the  anomalies  which  oc- 
casionally exist  in  the  human  eye,  with  regard  to  its 
power  of  effecting  these  changes,  that  I  woidd  now 
draw  attention.  In  the  remarks  I  have  to  make  on 
this  subject  I  assume  that  the  ciliary  muscle  is  the 
active  agent  in  altering  the  curvature  of  the  lens. 

As  I  have  before  mentioned.  Dr.  Snellen's  test  types 
are  those  usually  employed  in  determining  the  acute- 
teTt types-    ^^^^  ^       of  these  types  is  to  be  found  at 

'  the  end  of  this  volume,  and  it  may  be  useful  to  refer  to 
the  following  rules  laid  down  by  Dr.  Snellen  in  reference 
to  their  use : — 

thSiJse  .  '^^^  smaUest  angle,  at  which  objects  of  known 
size  and  form  can  be  distinguished,  determines  the 
degree  of  the  relative  acuteness  of  vision. 

II.  To  determine  the  smallestvisual  angle,  we  measure 
the  utmost  distance  at  which  objects  of  definite  size  can 
be  recognised. 

III.  A  visual  angle  and  corresponding  distance  being 
taken  as  the  unit  of  measure,  the  proportion  between  such 
distance  and  that  at  which  the  object  is  actually  seen, 
expresses  the  acuteness  of  vision. 

lY.  We  take  as  unit  for  comparison  the  recognition 
of  letters  seen  at  an  angle  of  five  minutes. 

V.  The  numbers  placed  above  each  type  express  in 
Parisian  feet  the  distance  at  which  the  letters  are  seen 
at  our  standard  angle  of  five  minutes. 

VI.  The  utmost  distance  at  which  the  types  are  re- 
cognised (d),  divided  by  the  distance  at  which  they 
appear  at  an  angle  of  five  minutes  (d),  gives  the 
formula  for  the  acuteness  of  vision  (v). 


d 

v  =  - 


Thus  if  d  and  D  be  found  equal,  No.  XII.  of  the 
test  types  being  recognised  at  a  distance  of  12  ft. 
V  =  yf  =  1 ;  in  other  words,  there  is  normal  acuteness 


*  Finite  rays  are  those  proceeding  from  objects  within 
eighteen  feet  of  the  eye ;  they  are  divergent.  Kays  from  a 
point  beyond  this  are  considered  as  being  parallel  to  one 
another,  and  are  called  infinite  rays. 
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of  vision.  If,  on  the  other  hand,  d  be  less  than  D,  and  if 
No.  XII.  be  only  visible  within  6  ft.  or  VI.  within  2  ft. 
or  No.  XXX.  at  20  ft. 

'V           12^    2 

  6  3 

„    2.0  —  2. 

  30    3 

but  d  may  sometimes  be  greater  than  d,  and  No.  XII. 
be  visible  at  a  greater  distance  than  12  ft. ;  in  this 
case  the  acuteness  of  vision  is  greater  than  the  normal 
average. 

VII.  The  normal  acuteness  of  vision  decreases  with 
age  (see  Presbyopia). 

VIII.  The  value  of  v  should  be  found  equal  in  test- 
ing with  the  different  types,  each  at  its  corresponding 
distance.  If  such  is  not  the  case,  and  v  appears  to 
diminish  considerably  within  or  beyond  a  certain 
distance,  it  may  be  inferred  that  the  refraction  is 
at  fault,  or  that  the  eye  is  not  adjusted  for  such 
distance. 


Emmetropia. — By  Emmetropia  is  meant  the  normal  Emme- 
condition  of  the  eye  as  regards  its  visual  range.  In  this  ikopia. 
case,  parallel  rays  of  light  are  brought  to  a  focus  on  the 
retina  when  the  eye  is  at  rest,  and  by  a  voluntary  action 
of  accommodation,  divergent  rays  are  also  focussed  on  Range  of 
the  baciUary  layer  of  the  retina  ;  so  that  objects  at  ah  ^^^^1°' 
ordinary  distances  can  be  clearly  and  distinctly  per-  health, 
ceived,  while  the  nearest  point  for  distinct  vision  is  at 
about  four  inches  from  the  cornea.    As  a  test  of  this 
condition,  Snellen's  types  may  be  clearly  deciphered  at 
the  respective  distances  assigned  to  them ;  and  after  the 
instillation  of  atropine,  so  as  to  paralyse  the  ciliary 
muscle,  we  find  that  the  patient's  long  sight  is  hardly 
affected  at  all.    In  the  normal  eye,  the  lens  is  passive 
when  examining  objects  at  more  than  twenty  feet  dis- 
tance, consequently  paralysis  of  the  ciliary  muscle  only 
slightly  affects  the  far  point. 

Myopia.— In  Myopia,  or  short-sightedness,  parallel  Myopia. 
rays  of  Hght  are  brought  to  a  focus  anterior  to  the 
retina,  divergent  rays  alone  being  focussed  on  the  Near  ob- 
retina.    This  condition  may  be  induced  by  increased  jfjgyj,*'""^ 
refractive  power  of  the  dioptric  media,  or  more  com-     '""^ " 
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mouly  by  elongation  of  the  eyebaU  in  the  antero-pos- 
tenor  axis. 

Myopia  is  often  congenital,  but 
may  arise  from  over-exerting  the 
eyes  upon  minute  objects,  or  by 
straining  them  in  consequence  of 
defective  vision  caused  by  opa- 
cities in  the  dioptric  media.  "  Under 
these  circumstances  changes  in  the 
choroid  are  brought  about;  and 
among  those  predisposed  to  the 
disease,  from  insufficiency  of  the  ' 
internal  rectus,  a  bulging  of  the 
sclerotic  takes  place  posteriorly, 
so  that  the  antero-posterior  axis 
of  the  eye  becomes  elongated,  and 
the  rays  of  light  are  brought  to 
a  focus  anterior  to  the  retina  (see 
pp.  380-384).  It  is  not  that  their 
point  of  intersection  is  in  an  ab- 
normal position  in  this  case,  but 
the  layer  of  rods  and  bulbs,  is  pro- 
truded backwards,  so  that  the 
rays  impinging  on  it  form  a  dis- 
persed circle  of  light  (Fig.  60). 

Posteiior  staphyloma  is  thus 
common  among  myopics ;  in  fact. 
Von  Graefe  states  that  as  a  ge- 
neral rule,  if  a  patient's  far  point 
does  not  exceed  five  inches,  the 
myopia  is  due  to  that  disease; 
and  there  can  be  no  doubt  that  by 
far  the  greater  number  of  cases  of 
short-sightedness  we  meet  with 
arise  from  this  cause.  As  I  have 
already  desci'ibed  the  phenomena, 
progress,  and  probable  tei-mination 
of  posterior  staphyloma,  there  is 
no  necessity  for  my  entering  on  a 
further  examination  of  this  cause 
of  myopia.  One  cannot,  how- 
ever, too  strongly  impress  on 
our  patients,  who  may  be  suffer- 
ing from  that  affection,  the  necessity  of  avoiding  over- 
working their  eyes,  particularly  in  the  stooping  pos- 
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ture  ;  if  they  persist  in  this,  they  may  in  time  become  Preventive 
hopelessly  blind,  from  congestion  of  the  inner  tunics  measures, 
of  the  eye.  Nor  should  such  patients  be  allowed  to 
read  with  the  book  or  paper  too  close  to  them,  forthepos- 
terior  staphyloma  is  induced  by  the  condition  known 
as  insufficiency  of  the  internal  rectus,  in  which  an  un- 
due amount  of  pressure  is  exerted  on  the  globe,  during 
convergence  of  the  optic  axes,  by  the  action  of  the 
obliqui ;  this  tends  directly  to  produce  distortion  of 
the  globe,  and  augment  the  degenerative  changes  going 
on  in  the  choroid. 

Short-sightedness  may  be  induced  by  the  fibres  of  Myopia 
the  lens  having  lost  their  elasticity,  in  consequence  of  [[°^  ?j  ^{^g' 
long-continued  work  at  minute  objects ;  the  convexity  lens. 
of  its  anterior  surface,  under  these  circumstances,  being 
constantly  increased,  to  keep  up  the  necessary  accom- 
modation, the  lens  ultimately  retains  this  form,  its  re- 
fractive power  is  augmented,  and  myopia  is  the  result. 

Diagnosis. — It  would  appear  almost  unnecessary  to  Diagnosis, 
remark  that,  when  a  patient  consults  us  for  shortness 
of  sight,  we  should  in  the  first  instance  ascertain  if 
the  case  be  one  of  simple  myopia,  or  of  some  other 
form  of  disease  inducing  symj)toms  of  a  somewhat 
similar  nature ;  nevertheless,  mistakes  too  often  arise 
through  neglecting  to  make  these  necessary  inquiries. 

Myopia  is  characterized  by  objects  at  the  near  point 
of  vision  being  distinctly  seen,  whereas  those  at  a  dis- 
tance are  very  indistinct ;  but  on  placing  a  suitable 
pair  of  concave  glasses  before  the  myope's  eyes,  he  at  Efifeet  of 
once  defines  distant  objects  with  perfect  accuracy,  pro-  glasses, 
vided  there  be  no  impairment  of  vision  in  addition  to 
the  myopia.  On  the  other  hand,  if  the  apparent  short- 
ness of  sight  arise  from  other  causes,  near  objects  will 
generally  appear  dim,  and  the  far  sight  will  certainly 
not  be  improved  by  concave  glasses. 

The  physiognomy  of  many  myopes  is  peculiar  ;  they  Phy- 
are  in  the  habit  of  almost  closing  their  eyelids  in  dis-  siognomy. 
tant  vision  ;  by  so  doing  they  cut  off  a  number  of  the 
rays  entering  the  pupil,  and  thus  diminish  the  circles 
of  diffused  light  which  form  on  the  retina  (Fig.  60). 

If  the  eye  of  a  person  suffering  from  myopia  be  ex-  The  opli- 
amined  with  the  ophthalmoscope  (the  direct  method  of  thalmo- 
examination  being  employed),  in  consequence  of  the  test!^  ^ 
augmented  refractive  power  which  exists  in  the  dioptric 
media  (or  the  lengthening  of  the  eye  which  is  equiva- 
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lent  to  it),  and  whicli  is  in  fact  the  cause  of  the  dis- 
order, the  rays  of  light  converge  immediately  after 
emerging  from  the  cornea ;  they  cannot,  therefore,  be 
brought  to  a  focus  on  the  observer's  retina,  so  as  to 
present  a  clear  erect  image,  however  near  his  eye  be 
approximated  to  that  of  the  patient ;  it  is  only  when 
diverging,  after  intersection,  that  they  are  fitted  to 
produce  distinct  vision,  the  image  being  necessarily  an 
inverted  one.  In  a  myopic  eye,  then,  an  erect  image 
cannot  be  seen  by  the  direct  method  of  examination, 
unless  a  concave  lens  be  interposed  between  the  eye 
and  the  ophthalmoscope ;  but  at  a  distance  of  some 
fourteen  inches  an  inverted  image  will  be  distinctly 
visible  without  a  lens.  That  the  image  is  an  inverted 
one,  may  be  proved  by  the  observer  turning  his  head 
either  to  the  right  hand  or  the  left,  when  the  object 
under  examination  will  appear  to  move  in  a  precisely 
opposite  direction. 

If,  therefore,  on  examining  a  person's  eye  by  the 
direct  method,  a  clear,  enlarged,  and  inverted  figure  of 
the  retina  be  seen  at  a  distance  of  fourteen  or  fifteen 
inches  from  the  eye,  it  may  with  safety  be  affirmed  that 
the  individual  is  myopic ;  and  this  diagnosis  wiU  be 
confirmed,  if  it  be  found  impossible  to  see  an  erect 
image,  however  close  the  ophthalmoscope  be  brought 
to  the  patient's  eye. 

It  is  an  error  to  suppose  that,  as  a  general  rule, 
those  sufiiering  from  myopia  have  prominent  corneae. 
Bonders  states  that  the  reverse  of  this  is  usually  the 
case,  though  no  doubt  conical  cornea  may  give  rise  to 
short-sightedness. 

Treatment. — With  regard  to  the  form  of  glasses  to 
be  used  by  patients  suffering  from  myopia,  or,  in  fact, 
from  any  disease  of  the  eye  requiring  them,  spectacles 
are  far  the  best.  They  should  be  made  to  fit  so  that 
the  glasses  may  be  parallel  with  the  patient's  irides, 
and  they  should  be  placed  as  near  the  eye  as  possible, 
without  allowing  the  cilia  to  brush  against  them  when 
the  lids  are  closed.*  Those  with  a  spring  fitting  over 
the  nose  are  objectionable,  because  the  patient  is  apt 
to  clap  them  on  carelessly,  sometimes  close  to  the 
eyes,  and  at  other  times  on  the  tip  of  the  nose  ;  more- 


*  Sichel  on  "  Spectacles,  their  Use  and  Abuse,"  p.  21. 
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over,  they  are  frequently  -worn  anything  but  parallel 
with  the  irides.  An  eye-glass  is  still  more  objection- 
able than  the  spring  spectacles  ;  one  eye,  being  seldom 
used,  may  take  to  squinting  outward. 

To  determine  the  focal  length  of  the  glasses  to  be  Determina- 
given  to  a  myopic  patient,  it  will  be  necessary,  in  the 
first  instance,  to  ascertain  what  is  the  furthest  distance  length, 
at  which  he  can  read  No.  1  of  Snellen's  test  types ;  in 
fact  to  determine  the  distance  of  his  "  far  point." 
Suppose  he  can  clearly  define  No.  1  up  to  eight  inches 
from  the  eye ;  this  being  his  far  point,  he  will  require  a 
concave  lens  of  eight-inch  focal  length,  which,  by  the 
dispersive  power  it  possesses,  will  counteract  the  ex- 
cessive refractive  j)ower  of  his  eye,  enabling  him  to 
bring  parallel  rays  to  a  focus  on  his  retina,  and  thus 
correct  the  existing  myopia.  No.  8  concave  glasses 
would,  however,  under  these  circumstances,  be  too 
strong,  because  the  convergence  of  the  optic  axes  at 
10  inches  is  such  as  to  prevent  the  eye  exactly  accom- 
modating itself  for  distant  objects  with  parallel  optic 
axes ;  consequently  No.  8  is  not  precisely  the  power 
best  adapted  to  the  case,  and  this  may  be  ascertained 
by  first  placing  a  concave  and  then  a  convex  glass 
before  the  No.  8  lens ;  should  the  former  improve  the 
sight.  No.  8  will  not  be  sufficiently  powerful  to  neutra- 
lize the  myopia ;  if,  on  the  other  hand,  a  convex  lens 
improve  the  sight.  No.  8  is  too  strong  a  glass,  and  we 
must  try  a  weaker  one ;  but  shoxild  neither  concave 
nor  convex  glasses  improve  the  sight,  we  may  depend 
upon  this  being  the  power  necessary  to  correct  the 
existing  myopia.  As  a  rule,  the  weakest  glasses  which 
neutrahze  the  myopia  may  be  given. 

Mr.  Wells  gives  the  following  illustration  : — "  A  lllustra- 
short-sighted  person  may  desire  to  have  spectacles 
which  will  enable  him  to  see  objects  at  a  distance  of 
about  two  feet  (for  instance,  the  music,  whilst  he  is 
playing  the  piano).  Let  us  suppose  that  he  requires 
concave  12  for  distant  objects.  How  are  we  to  find  the 
right  number  for  objects  two  feet  distance  ?  Simply 
thus  : — If  his  myopia  equals  about  the  number  re- 
quired for  objects  at  24  inches  will  be  found  thus : — 
+  2^= — Hence  a  concave  24  will  suit  him  for 
seeing  at  2  feet  distance."*    The  sign  —  before  a  frac- 


*  See  S.  Wells  on  "  Long,  Short,  and  Weak  Sight,"  p.  64  ;  to 
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tion  signifies  that  the  number  indicated  is  a  concave 
lens. 

We  should  also  ascertain  the  range  of  accommoda- 
tion before  selecting  any  given  number  of  glasses  for 
patients  suffering  from  myopia ;  it  may  be  ascertained 
by  noticing  the  nearest  and  furthest  points  at  which 
No,  1  can  be  read.  Bonders  recommends  the  following 
plan  : — The  myopia  having  been  overcome  by  proper 
glasses  80  that  the  patient  can  read  No.  20  at  20  feet, 
the  position  of  his  near  point  (with  these  glasses)  is  to 
be  found ;  suppose  it  lies  at  5  inches,  his  range  of 
accommodation  =  ^.  If  the  range  of  accommodation 
is  very  limited,  constituting  in  fact  a  case  of  ambly- 
opia, and  generally  caused  by  far  advanced  sclero- 
choroiditis  posterior,  so  that  the  patient  cannot  read, 
say  No.  2  or  3  of  the  test  types,  glasses  should  not  be 
used ;  they  diminish  the  size  of  the  letters,  and  to  over- 
come this  the  patient  strains  his  eyes,  and  thus  hastens 
the  mischief  already  going  on  in  his  eyes. 

It  is  always  necessary  to  examine  the  state  of  both 
eyes  :  it  frequently  happens  that  the  myopia  is  greater 
or  less  in  one  eye  than  in  the  other,  and  this  difference 
must  be  overcome  by  proper  glasses  for  each  eye. 

In  cases  of  slight  myopia  it  will  be  weU  if  the  patient 
dispenses  with  his  glasses  for  reading  and  writing,  em- 
ploying them  only  for  distant  objects. 

If  the  myopia  is  considerable,  glasses  must  be  used 
which  remove  the  far  point  to  14  or  16  inches,  pre- 
venting the  necessity  of  the  patient's  stooping,  and 
thus  causing  congestion  of  the  intra-ocular  vessels,  and 
the  increased  pressure  on  the  eye  by  the  muscular 
action  necessary  to  keep  up  the  strong  convergence  of 
the  visual  lines. 


Htpeemb- 
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Hypeemetropia. — Hypermetropia  is  a  defect  of  vision 
depending  on  a  want  of  refractive  power  in  the  diop- 
tric media,  or  else  on  a  shortening  of  the  antero-pos- 
terior  axis  of  the  eyeball,  so  that,  during  repose  of 
accommodation,  parallel  rays  of  hght  which  enter  the 
eye,  converge  towards  a  point  behind  the  retina,  and 
convergent  rays  alone  can  be  brought  to  a  focus  upon 


which,  and  to  Prof.  Bonders'  work,  the  reader  is  referred  for  a 
full  exposition  of  the  meaning  of  these  fractions  and  of  the  for- 
mulse  by  which  they  ai-e  applied. 
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Fig.  51. 


it.  The  consequence  is,  that  the  hypermetropic  eye 
is  obliged  to  exert  its  accommodating  power  to  bring 
rays  even  from  distant  objects  (pa- 
rallel rays)  to  a  focus  on  the  bacillar 
layer ;  and  for  near  objects  (di- 
vergent rays)  this  effort  has  to  be 
considerably  increased,  so  that  both 
the  far  and  near  i^oints  of  vision 
are  disturbed  (see  Fig.  51). 

Hypermetropia  may  not  be  at- 
tended by  any  very  striking  symp- 
toms; the  patient's  sight  is  im- 
perfect, but  by  an  effort  of  accom- 
modation he  can  generally  so  far 
overcome  the  defect  as  to  be  able 
to  perform  all  ordinary  work. 
Sooner  or  later,  however,  symp- 
toms of  asthenopia  supervene,  the 
words  which  he  is  either  reading 
or  writing  appearing  to  run  into 
one  another,  and  becoming  very  in- 
distinct ;  distant  objects  are  also 
confused,  so  that  in  fact  the  pa- 
tient's sight  becomes  exceedingly 
defective. 

The  immediate  caiTse  of  this 
state  of  things  must  be  sought  in 
the  straining  to  which  the  accom- 
modatory  mechanism  of  the  hy- 
permetropic eye  is  exj)osed,  in  order 
to  increase  the  convexity  of  the 
anterior  surface  of  the  lens,  so  as 
to  compensate  the  existing  defi- 
ciency of  refracting  power,  and  to 
correct,  in  some  measure,  the  hy- 
permetropia. After  a  time  the 
patient  can  no  longer  maintain 
the  accommodatory  effort  which 
is  necessary  for  this  purpose,  and 
hence  the  symptoms  above  noticed 
(asthenopia). 

Hypermetropia  may  arise  from 
congenital   malformation  of  the 
eyeball,  its  antero-posterior  axis  being  shortened; 
or  the  same  result  may  follow  from  aphahia,  that  is, 
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absence  of  the  crystalline  lens.  Under  these  cir- 
cumstances, we  can  readily  understand  that  rays  of 
light  passing  through  the  dioptric  media  cannot  be 
brought  to  a  focus  on  the  retina,  unless,  indeed,  the 
focal  distance  be  shortened  by  means  of  a  convex  lens 
held  in  front  of  the  eye. 

It  is  by  no  means  an  uncommon  circumstance  to 
meet  with  cases  of  hypermetropia  complicated  with 
strabismus ;  this  is  explained  by  the  fact,  that  when  a . 
person  is  using  his  eyes  for  near  vision  (divergent  rays) 
the  action  of  the  internal  recti,  in  causing  the  optic 
axes  to  converge  upon  the  object  under  examination,  is 
accompanied  by  a  corresponding  automatic  action  of 
the  ciliary  muscle,  to  produce  the  requisite  amount  of 
accommodation.  In  hypermetropia  the  convergence 
no  longer  corresponds  with  the  accommodation  re- 
quired ;  but  the  hypermetropic  patient  unconsciously 
avails  himself  of  this  natural  association  of  movements, 
and  assists  the  sustained  action  of  the  cihary  muscle, 
which  is  necessary  for  distinct  vision,  by  an  extraor- 
dinary exertion  of  the  internal  recti.*  This  appears 
to  be  one  of  the  most  common  causes  of  internal  stra- 
bismus. 

In  the  earUer  stages  of  the  disease,  when  the  strabis- 
mus is  intermittent,  it  may  be  corrected  by  the  use  of 
convex  glasses  to  neutralize  the  hypermetropia,  but 
in  the  majority  of  cases  it  is  necessary  to  divide  the 
internal  rectus.  This  operation  should  be  performed 
as  soon  as  possible,  for  otherwise  the  sight  of  the 
squinting  eye  may  become  materially  impaired ;  the 
image  formed  upon  it  being  ignored  by  the  sensorium, 
and  the  nervous  apparatus  not  being  exercised, 
atrophy  of  the  retina  ultimately  ensues.  After  teno- 
tomy, it  is  absolutely  necessary  that  the  patient 
should  be  supphed  with  glasses  to  neutralize  the 
hypermetropia. 


»  "  There  exists  a  certain  connexion  between  accommodation 
and  convergence  of  the  visual  lines  ;  the  more  strongly  we 
converge,  the  more  powerfully  can  we  brmg  our  faculty  of 
accommodation  into  action.  A  certaiji  tendency  to  mcreased 
convergence,  so  soon  as  a  person  wishes  to  put  his  pow-er  of 
accommodation  upon  the  stretch,  is  therefore  unavoidable.  — 
"  On  the  Anomalies  of  Accommodation  and  Eefraction  of  the 
Eye,"  by  F.  C.  Bonders :  translated  by  W.  D.  Moore,  p.  294, 1864. 
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Diagnosis. — In  a  case  of  liypermetropia,  in  conse-  Ophthal- 
quence  of  the  defect  in  the  shape  of  the  eyeball,  or  in  JJ^^^t^g."* 
the  dioptric  media,  parallel  or  divergent  rays  entering  tropia. 
the  eye,  would,  if  prolonged,  converge  to  a  point  be- 
hind the  retina  (Fig.  61) ;  and  conversely,  rays  re- 
flected from  any  point  in  the  retina,  will,  on  emerging 
from  the  eye,  proceed  as  if  they  came  from  a  virtual 
image  of  the  point  situated  behind  it;  and  being 
divergent  they  may  be  brought  to  a  focus  on  the  ob- 
server's  retina,   and   form  a  distinct  image,  at  a  Erect 
distance  of  fourteen  or  fifteen  inches.     That  this  ^^^^f^^^gg^ 
image  is  an  erect  one,  may  be  ascertained  from  its  fnchesV 
moving  in  the  same  direction  as  the  observer's  eye ; 
for  instance,  if  the  optic  disc  be  the  object  under  ex- 
amination, and  the  observer  turn  his  head  to  the 
right,  the  disc  will  follow  to  the  right  also. 

If  the  direct  method  of  examination  be  employed  in  emme- 
the  case  of  an  emmetropic  eye,  an  erect  image  of  the  three''or 
retina  may  be  clearly  defined  at  a  distance  of  three  or  four ; 
four  inches,  but  only  a  very  imperfect  one  can  be  seen 
at  fourteen  or  fifteen. 

In  the  myopic  eye,  an  erect  image  cannot  be  seen  at  in  myopia, 
all,  but  at  about  fourteen  inches,  a  well-defined  in-  inverted, 
verted  figure  may  be  observed. 

In  the  hypermetropic  eye,  an  erect  image  of  the 
retina  may  be  seen  at  a  distance  of  fourteen  or  fifteen 
inches. 

The  diagnosis  in  these  cases  may  be  very  much  Diagnosis 
assisted  by  the  following  plan,  proposed  by  Mr.  fnyerteV"** 
Cowell : — "  A  finger  of  the  hand  not  employed  in  images, 
holding  the  ophthalmoscope,  is  held  up  as  an  object 
for  the  patient  to  fix  with  the  eye  under  examination, 
and  in  such  a  position  that  the  observer  may  get  an 
image  of  one  of  the  retinal  vessels.    If  the  finger  be 
then  slightly  moved  to  and  fro,  in  a  direction  perpen- 
dicular to  the  vessel,  the  image  will  be  seen  to  move 
with  the  finger  when   myopia  is  present,  and  in 
the   opposite  direction  when  the  eye  is  hyperme- 
tropic."* 

If  the  hypermetropia  arise  from_  the  eyeball  being  Flattening 
flattened  from  behind  forwards,  as  it  generally  does,  it  of  eyeball, 
may  be  detected  by  making  the  patient  turn  his  eye 


*  Ophth.  Hospital  Jieports,  vol.  v.  p.  227. 
P  P 
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inwards,  when  the  peculiar  flattened  form  of  the  globe 
will  be  noticed. 

If  we  test  the  sight  of  a  person  suffering  from  hy- 
permetropia  with  Snellen's  types,  we  shall  find  that 
there  is  considerable  imperfection  of  vision  at  both 
the  near  and  far  points ;  the  larger  types  are  pro- 
portionately better  seen  than  the  smaller  ones,  which 
the  patient  will  naturally  hold  very  close  to  his  eyes, 
so  as  to  gain  the  fall  advantage  which  the  conver- 
gence of  the  optic  axes  affords  him  of  increasing  the 
power  of  accommodation,  and  also  of  enlarging  the 
retinal  image. 

In  looking  at  objects  at  a  distance,  as,  for  instance, 
1^0.  20  Type,  at  twenty  feet  from  the  eye,  although 
the  letters  may  be  clearly  defined  at  first,  the  accom- 
modatory  apparatus  being  brought  into  play  to  focus 
even  parallel  rays,  the  strain  on  the  ciliary  muscle 
soon  becomes  greater  than  the  patient  can  bear,  and 
its  tension  giving  way,  the  letters  become  indistinct, 
and  a  tendency  to  internal  strabismus  is  observed.  If 
suitable  convex  glasses  be  now  placed  before  the 
patient's  eye,  all  these  symptoms  disappear,  the  rays 
of  light  being  brought  to  a  focus  upon  the  bacillary 
layer  of  his  retina ;  and  this,  in  fact,  is  the  correct 
mode  of  treatment  in  cases  of  this  kind. 

Bonders  divides  hypermetropia  into  three  kinds  : — 

1.  The  Facultative;  in  which  the  patient  is  able  to 
see  well  (with  parallel  optic  axes)  at  infinite  distance, 
with  or  without  the  aid  of  convex  glasses,  and  his 
sight  is  generally  sufSciently  acute  to  enable  him  to 
read  small  print;  but  after  a  time  symptoms  of 
asthenopia  arise. 

2.  Belative  hijpermetropia  ;  in  this  form,  the  accom- 
modation and  range  of  vision  are  also  good,  but  the 
patient  is  obliged  to  assist  the  action  of  the  ciliary 
muscle  by  the  internal  recti,  converging  the  optic  axes 
on  some  point  nearer  than  the  object  he  is  looking  at, 
and  he  thus  acquires  an  internal  squiut.  The  sight  is 
always  more  or  less  defective. 

3.  Absolute  hypermetropia ;  in  which  vision  is  very 
indistinct  both  for  near  and  far  objects,  the  patient  not 
being  able  to  focus  rays  of  light  on  the  retina,  however 
great  the  effort  of  accommodation,  combined  with  the 
strongest  convergence  of  the  optic  axes.     On  a  super- 
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ficial  examination,  such  a  person  might  be  mistaken 
for  one  suffering  from  amblyopia.* 

Treatment— It  will  be  observed,  therefore,  that  hy- 
permetropia,  as  a  general  rule,  is  complicated  with 
anomalies  of  accommodation,  and  it  frequently  be- 
comes necessary  to  ascertain  to  what  extent  the  im- 
pairment  of  vision  is  due  to  alteration  in  the  shape  of  accommo- 
the  eyeball,  or  to  too  low  a  power  of  the  refractive  dation 
media,  as  distinguished  from  impaired  accommodation  ; 
this  maybe  readily  done  by  paralysing  the  ciliary  muscle 
with  a  solution  of  atropine.     For  example,  a  pa-  J^yP'^'^'J' 
tient  comes  to  us  suffering  from  symptoms  of  hyperme-  ® 
tropia,  and  we  find  that  he  can  read  No.  20  of  Snellen's  muscle, 
test  types,  at  a  distance  of  twenty  feet,  with  a  No.  20 
convex  lens ;  we  then  paralyse  the  ciliary  muscle  with 
atropine,  and  find  that  he  cannot  disti  aguish  the 
letters  with  No.  20,  but  requires  No.  10  convex  lens  to 
see  them  clearly :  the  difference,  therefore,  between 
these  lenses,  expresses  the  amount  of  accommodation 
employed  in  this  case. 

In  order  to  ascertain  the  number  of  the  glasses  Seleetiop  of 
necessary  to  correct  the  defect  of  vision  in  a  case  of  glasses, 
hypermetropia,  the  patient  should  be  directed  to  read 
No.  20  of  Snellen''s  test  types  at  a  distance  of  twenty 
feet ;  this  he  will  probably  be  unable  to  do  without  the 
aid  of  convex  glasses.  Supposing  that  with  No.  30  he 
reads  this  sized  print  clearly,  it  will  then  be  necessary 
to  destroy  his  accommodating  power  with  atropine,  and 
this  having  been  done,  we  find,  perhaps,  that  he  now 
requires  No.  20  convex  glasses  to  define  the  same 
letters ;  we  must  therefore  strike  the  difference  be- 
tween the  two  powers,  and  supply  our  patient  with 
No.  24  or  No.  26  lenses.  We  may  further  test  their 
defining  power,  by  placing  first  a  convex  and  tlien  a 
concave  glass  in  front  of  his  spectacles. 

We  sometimes  meet  with  cases  of  hypermetropia,  in  Danger  of 
which  there  is  considerable  hypereemia  of  the  retina, 
induced  by  constantly  overstraining  the  eye ;  and  if 
this  condition  has  lasted  for  some  time,  the  nervous 
apparatus  will  be  more  or  less  damaged,  and  imperfect 

*  "Accommodation  and  Eefraetion  of  the  Eye,"  by  F.  C. 
Doudevs :  translated  by  "W.  D.  Moore  (New  Sydenham  Society), 
p.  238. 
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vision  must  be  a  permanent  result.  The  patient's  sight, 
however,  may  be  considerably  relieved  by  the  use  of 
convex  glasses,  unless  irreparable  damage  has  been  done 
to  the  nervous  tissue. 

The  distinctions  between  the  various  affections  of  the 
eye  I  have  been  considering,  are  well  shown  in  this 
table,  copied  from  Mr.  J.  Z.  Laurence's  work  on  the 
Optical  JDefects  of  the  Eye,  p.  30. 


Tabular  The  Eye  in  a  State  of  Best,  (  =  Crystalline  at  its 

opUcal  Minimum  Curvature ;  Optic  Axes  Parallel.) 

defects. 


1. 

Eye:— 

2. 

Parallel 
rays  are 
focussed : 

3. 

Far  point : 

4. 

Eye  in  a 
state  of  rest 
adapted 
for : 

5. 

Effect  of 
glasses  for 
distant 
objects : 

I.  Normal. 

On  the 
retina. 

At  an 
infinite 
distance. 

Parallel 
rays. 

Con vexes 

and 
concaves 
deteriorate 
vision. 

II.  Myopia. 

In  front  of 
the  retina. 

At  a  defi- 
nite dis- 
tance and 
positive. 

Divergent 
rays. 

Concaves 
improve 
vision. 

III.  Hypeime- 
tropic. 

Behind  the 
retina. 

At  a  defi- 
nite dis- 
tance and 
negative. 

Conver- 
gent rays. 

Convpxes 
improve 
vision. 

Presbtopia. — Presbyopia  consists  in  a  defect  in  the 
accommodating  power  of  the  eye,  arising  from  altera- 
tions in  the  fibrous  structvires  of  the  lens,  which  prevent 
nfaoiommo-  the  convexity  of  its  anterior  surface  from  becoming  in- 
creased,  in  correspondence  with  the  contractile  power 
exercised  by  the  ciliary  muscle ;  and,  in  consequence, 
the  near  point  of  sight  is  removed  to  a  distance  of  not 
less  than  eight  inches  from  the  cornea;  the  same  result 
may  1  e  brought  about,  as  for  instance  in  glaucoma,  in 
consequ?nce  of  changes  in  those  parts  of  the  eye  which 
influence  the  act  of  accommodation.  In  an  uncompli- 
cated instance  of  presbyopia,  the  focal  error  may  be 
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completely  corrected  by  applying  a  suitable  convex 
lens  in  front  of  the  eye,  so  as  to  compensate  the 
loss  of  refractive  power  caused  by  the  changes  m  the 
lens.  . 

The  alterations  which  result  in  presbyopia  may  be  Near  poiut 
said  to  commence  from  the  age  of  twenty  years,  when  ^^cedes^ 
the  near  point  begins  to  recede.    At  five-and-forty,  its 
distance  from  the  cornea  is  usually  upwards  of  eight 
inches ;  the  eye  is  then  pronounced  to  be  presbyopic, 
and  as  the  patient  experiences,  for  the  first  time,  some 
little  inconvenience  in  reading  and  writing,  he  probably 
applies  for  relief.    His  far  point,  however,  remains  un-  Far  point 
affected;  for,  as  I  have  repeatedly  stated,  the  lens  and  unaltered, 
ciliary  muscle  are  passive,  when  objects  at  a  distance  of 
twenty  feet,  or  upwards,  are  under  examination. 

Presbyopia,  as  I  have  before  remarked,  may  be  corn- 
pletely  neutralized  by  proper  lenses,  and  we  should  in- 
variably insist  on  those  suffering  from  this  defect  of 
vision  using  convex  glasses,  which  wiU  enable  them  to  Convex 
read  No.  1  of  Snellen's  test  types  at  twelve  inches  from  ^^^^^^s 
their  eyes.  The  spectacles  should  be  worn  so  that  the 
patient  may  look  over  them  when  using  his  eyes  for 
distant  objects;  and  as  a  general  rule  the  weakest 
glasses  which  enable  a  patient  to  read  No.  1  type  at 
twelve  inches  distance  from  his  eyes  should  be  given. 
In  the  majority  of  cases  No.  30  or  36  convex  glass  will 
be  strong  enough  to  overcome  the  presbyopia  in  its 
early  stages  ;  as  the  patient  grows  older  he  wiU  require 
to  increase  the  focal  power  of  his  spectacles. 

This  defect  of  vision  may  be  complicated,  of  course, 
with  myopia,  hypermetropia,  or,  in  fact  with  any  other 
form  of  disease,  which,  if  it  exists,  must  be  taken  into 
account,  independently  of  the  presbyopia. 

Astigmatism. — By  astigmatism  is  meant,  a  peculiar  Astig- 
condition  of  the  dioptric  media,  such  that  their  refrac-  "■'■tism. 
tive  power  varies  in  different  meridians  of  the  eye,  so  Unequal 
that  in  one  plane  it  may  be  hypermetropic,  and  in  [n'^dtfferent 
another  myopic ;  the  consequence  is,  that  "  rays  ema-  meridians, 
nating  from  one  point,  are  not  reunited  into  one  point " 
after  traversing  the  eye,  and  thus  a  very  imperfect 
image  is  formed  on  the  retina.    The  patient  usually 
complains  of  the  letters  or  words  he  may  be  reading 
crossing  one  another,  and  becoming  confused,  and  in  Near  vision 
the  effort  which  he  makes  to  accommodate,  first  for  one  "oii^used. 
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ditary. 
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Tests  of  a- 
stigmatism. 

The  oph- 
thalmo- 
scope. 


meridian  and  then  for  the  other,  the  ciliary  muscle  be- 
comes strained  and  asthenopia  is  the  result. 

Astigmatism,  in  the  majority  of  cases,  is  an  here- 
ditary affection,  but  it  may  be  caused  by  disease,  lead- 
ing to  alteration  in  the  normal  cui-vature  of  the  cornea. 
In  the  former  class,  both  eyes  are  usually  affected  in  a 
symmetrical  manner,  but  in  the  latter  this  is  not  likely 
to  be  the  case.  Bonders  says  that  very  many  instances 
of  supposed  incurable  amblyopia  arise  from  astig- 
matism, especially  among  persons  suffering  from 
hypermetropia ;  the  astigmatism  and  hypermetropia 
being  caused  by  malformation  or  abnormal  changes  in 
the  cornea.  It  appears  from  his  researches,  that  even 
in  the  emmetropic  eye,  there  is  a  marked  difference 
between  the  refractive  power  possessed  by  the  hori- 
zontal and  vertical  meridians  of  the  eye.  This  fact  may 
be  demonstrated  by  placing  a  series  of  lines,  like  those 
drawn  in  Pig.  62,  at  a  distance  of  ten  or  twelve  yards 
from  the  observer;  the  perpendicular  stripes  can  be 
clearly  seen,  whereas  the  horizontal  ones  will  remain 
indistinct  at  even  a  nearer  distance  from  the  figure. 
The  converse  of  this  holds  good  :  if  the  lines  are  brought 
close  to  the  face,  the  perpendicular  ones  become  con- 
fused, whereas  the  horizontal  remain  well  defined.  It 
is  evident,  therefore,  that  the  horizontal  and  vertical 
meridians  of  the  healthy  eye  differ  in  refractive  power ; 
but  so  slight  is  this  defect,  that  it  causes  us  no  incon- 
venience under  ordinary  circumstances,  though  it  is 
easy  to  understand,  that  if  this  state  of  things  be 
increased,  very  considerable  impairment  of  sight  must 
result. 

Diagnosis. — Several  very  ingenious  methods  have 
been  invented  to  test  the  amount  of  astigmatism  in 
any  particular  case  ;  among  these  the  ophthalmoscope 
holds  a  prominent  position,  and  it  seems  to  afford  the 
means  not  only  of  detecting  astigmatism,  but  also 
determining  its  degree,  and  the  plane  in  which  it  is 
situated.  A  concave  mirror  of  thirty  inches  focus 
should  be  employed,  the  fundus  of  the  eye  being  illu- 
minated at  a  distance  of  five  feet,  the  accommodation 
of  the  eye  under  observation  having  been  paralysed 
with  atropine.  The  patient  should  then  be  directed  to 
follow  the  movement  of  the  surgeon's  finger  in  a  hori- 
zontal and  vertical  direction ;  an  inverted  or  an  erect 
image  becoming  alternately  visible  according  as  the 
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observer  views  the  fundus  of  the  eye  througli  the  meri- 
dian of  tlie  greatest  or  least  curvature.        ^  ,  ,    ,    i  ^, 

I£  a  person  whose  eye  is  healthy,  be  directed  to  look  c  ^romat.c 
through  a  plate  of  violet-coloured  glass,  fixed  m  a  black  • 

Fig.  52. 


screen,  the  glass  will  appear  to  be  surrounded  with  a 
red  rim  ;  this  is  accounted  for  by  the  different  refran- 
gibility  of  the  rays  of  light.  In  the  case  of  astigmatics, 
the  refraction  seems  to  be  completely  altered.:  for  if  the 
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above  experiment  be  repeated  upon  a  patient  suffering 
from  this  form  of  disease,  the  vertical  meridian  being 
myopic  and  the  horizontal  hypermetropic,  the  opening 
m  the  screen  will  appear  surrounded  above  and  below 
by  a  blue  rim,  and  on  eithei-  side  by  a  red  one. 

Another  method  of  ascertaining  the  existence  of 
astigmatism,  is  to  place  the  patient  at  a  distance  of 
12  or  16  feet  from  a  bright  spot  of  Hght,  upon  which 
he  is  directed  to  keep  his  eye  steadily  fixed,  looking  at 
it  through  a  round  hole  in  a  screen  ;  if  the  eye  under 
examination  is  astigmatic  the  bright  spot  will  appear 
to  be  elongated,  according  as  the  light  is  nearer  or 
further  ofi"  than  the  point  for  which  the  eye  is  accom- 
modated. 

If  the  eye  is  accommodated  for  a  further  point  and 
the  maximum  curvature  of  the  cornea  coincides  with 
the  vertical  meridian,  the  luminous  spot  will  appear 
horizontal,  but  vertical  if  the  eye  is  accommodated  for 
a  near  point. 

Dr.  Green's  method  of  testing  an  eye  for  astigmatism 
is  as  follows.    A  figure  such  as  that  here  depicted  is 


this  figure,  ascertain  the  degree  and  nature  of  the 
astigmatism  by  cylindrical  glasses  of  a  certain  power 
rendering  the  whole  figure  distinctly  visible,  in  fact 
overcoming  the  defective  refractive  power  of  the  cornea. 

It  has  been  stated  that  the  inverted  image  of  the 
optic  disc  of  an  astigmatic  eye,  viewed  by  the  ophthal- 
moscope, is  elongated,  so  that  the  long  axis  corresponds 
to  the  meridian  of  least  refraction.  Dr.  Hay  shows 
that  this  is  not  uniformly  true ;  that  the  form  of  the 
nerve-image  depends  on  the  distance  at  which  the 


Fig.  53. 


drawn,  each  line  being  equal 
in  thickness  to  those  em- 
ployed to  form  the  letters 
of  Snellen's  No.  20  test 
types.  This  test  is  placed 
20  feet  from  the  patient's 
eyes,  and  if  he  be  astig- 
matic, the  radiating  fines  in 
one  meridian  only  wiU  be 
distinctly  seen,  those  corre- 
sponding to  the  meridian  of 
lowest  refraction  being  dimly 
if  at  all  distinguishable.  We 
may  further,  by  means  of 
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objective  lens  is  held  from  the  eye.  If  we  suppose  the 
lens  to  be  of  three  inches'  focus,  and  held  about  three 
inches  from  the  eye,  the  nerve  will  appear  circular  not- 
withstanding the  astigmatism ;  that  if  the  lens  be  held 
nearer  than  three  inches,  the  image  will  be  oval,  and 
the  long  axis  correspond  to  the  meridian  of  least  re- 
fraction; if  the  lens  be  held  farther  than  three  inches, 
the  image  will  be  oval,  and  its  long  axis  correspond  to 
the  meridian  of  greatest  refraction.  This  was  shown 
experimentally  by  glasses,  and  is  demonstrated  in  the 
article  by  mathematical  formulae.* 

Bonders  has  divided  astigmatism  into  three  kinds  :—  "^^^fjl^jg^ 

I.  Simple  astigmatism,  in  which  the  principal  meri-  astigma- 
dian  is  emmetropic,  the  other  being  myopic  or  hyper-  tism, 
metropic. 

II.  Compound  astigmatism ;  either  myopia  or  hyper* 
metropia  existing  in  both  of  the  principal  meridians, 
but  differing  in  degree  in  each. 

III.  Mixed  astigmatism,  in  which  one  of  the  meri- 
dians is  myopic  while  the  other  is  hypermetropic. 

Treatment. — Astigmatism  may  be  corrected  by  pro-  Cylindrical 
perly  adapted  cylindrical  lenses.    Mr.  J.  Z.  Laurence  glasses, 
remarks  that  "  A  spherical  lens  is  a  segment  of  a  Refract  un- 
sphere,  and  refracts  the  incident  rays  of  light  equally  s'l^^'ly 
in  all  planes  of  the  segment ;  a  cylindrical  lens  is  the  places?' 
segment  of  a  cylinder,  and  refracts  rays  of  light  most 
in  a  plane  at  right  angles  to  the  axis  of  the  cylinder 
of  which  it  is  a  segment,  whilst  those  rays  of  light 
which  strike  it  in  the  plane  of  the  axis,  undergo  no 
refraction  whatever.    For  the  sake  of  simplicity  we 
may  therefore  restrict  our  consideration  to  these  two 
directions — that  of  the  axis  and  that  of  the  transverse 
diameter.    A  6-inch  convex  cylindrical  lens  means  one 
which  refracts  a  pencil  of  parallel  rays  thus:  (1),  those 
which  strike  it  parallel  to  the  transverse  diameter  of 
the  cylinder  are  focussed  at  six  inches  from  the  surface 
of  the  lens  ;  (2),  those  which  strike  it  parallel  to  the 
axis  of  the  cylinder  are  not  focussed  at  all  by  the  lens, 
but  pass  through  it  refracted  not  more  than  they 
would  have  been  by  passing  through  a  piece  of  plain 
glass. "t 

To  counteract,  therefore,  defective  vision  induced  by 


*  Trans.  American  Ophth.  Soc.  1870,  p.  86. 
"  Optical  Defects  of  the  Eye,"  by  J.  Z.  Laurence,  p.  65. 
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astigmatism,  in  whicli  the  principal  meridian  is  normal, 
the  other  being  myopic  or  hypermetropic,  a  cylindrical 
lens  is  employed ;  the  rays  passing  through  its  axis 
undergo  no  change,  while  those  passing  through  a 
plane  at  right  angles  to  this,  should  undergo  the 
amount  of  refraction  necessary  to  neutralize  the  abnor- 
mal condition  of  the  corresponding  meridian  of  the 
cornea ;  and  the  same  principle  applies  to  the  other 
forms  of  astigmatism.* 

Having,  therefore,  in  the  first  instance,  discovered 
the  exact  nature  of  the  changes  that  have  occurred  in 
the  curvature  of  the  cornea,  cylindrical  glasses  must 
be  adapted  to  counteract  the  abnormal  retraction.  A 
considerable  amount  of  study  and  experience  is  re- 
quired, to  enable  one  to  master  difficult  and  compU- 
cated  cases  of  this  kind;  but  having  once  overcome 
them,  one  of  the  greatest  triumphs  in  the  practical 
application  of  ophthalmic  science  is  achieved — namely, 
the  adaptation  of  cylindi-ical  glasses  to  correct  the 
impairment  of  vision  caused  by  astigmatism.  I  may 
here  quote  one  of  Bonders'  cases  bearing  upon  tliis 
point : — 

Illustrative       "  Case. — Mr.  Y.,  aged  fifty-nine  years.    The  right 
case  from     eye  is  nearly  emmetropic  :  improvement  of  vision  at  a 
Donders.      (J^igtance  by  convex  ^  is  doubtful ;  concave      acts  in- 
juriously.   Experiments  with  the  point  of  light  afford 
no  proof  of  abnormal  regular  astigmatism,  bub  indicate 
a  highly  developed  irregular  astigmatism. 

"  From  yoxith,  the  patient  has  been  unable  to  use 
his  left  eye ;  however,  there  exists  neither  obscurity 
nor  organic  change  in  the  fundus  oculi.  Positive  and 
negative  spherical  glasses  produce  no  improvement. 
The  reflected  images  of  the  cornea  had  suggested  the 
idea  of  asymmetry.  Examination  with  the  ophthal- 
moscope afforded  the  proof  of  it :  in  the  non-inverted 
image,  I,  as  an  emmetrope,  saw,  with  some  tension  of 
my  accommodation,  vertical  vessels  of  the  retina  per- 
fectly acutely ;  horizontal  vessels,  on  the  contrary,  ap- 
peared, on  tension  of  accommodation,  very  faint,  and 
on  perfect  relaxation  were  not  well  defined.  I  hence 
inferred  the  existence  of  myopia  in  the  vertical,  and  of 
hypermetropia  in  the  horizontal  meridian.    On  exa- 
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*  Vide  S.  Wells'  "Lectui-eg,"  p.  192. 
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mination  witli  tlie  point  of  light,  tlie  principal  men- 
dians  seemed  to  deviate  little  from  the  vertical  and 
horizontal  planes  ;  the  most  slender  vertical  line  was 
seen  with  convex  the  most  slender  horizontal  with 
concave -J^.  The  diagnosis  was:  mixed  astigmatism 
=Xs  composed  of 

Myopia  ■^+Hypermetropia:^. 

The  cornea  more  than  fully  accounted  for  this :  the 
radius  of  curvature  in  the  visual  line  amounted,  in  the 
horizontal  plane,  to  8"29  mm.,  in  the  vertical  =  7'69, — 
indicating  an  astigmatism  of  1  :  11-67.  While  (at  least 
by  the  method  with  the  point  of  light)  only  a  mixed 
astigmatism  ^  was  found,  the  crystalline  lens  appeared 
to  compensate  in  part  for  the  astigmatism  of  the  cornea. 

"  Quite  in  accordance  with  the  ametropia  in  both 
principal  meridians,  the  left  eye  sees  at  a  distance  ver- 
tical lines  a  little  better  than  horizontal.    With  convex 

horizontal  lines  are  still  more  indistinctly  visible, 
while  vertical  Hues  are  acutely  seen.  Vice  versa,  with 
concave  horizontal  lines  are  very  well  seen,  vertical 
lines,  on  the  contrary,  are  only  faintly  perceptible.  .  .  . 

"  For  distance,  a  flat  glass  was  prescribed  for  the 
right  eye ;  for  the  left  a  bi- cylindrical  glass  of  c  P — 
^  c.  For  close  work,  I  was  anxious,  the  acuteness  of 
vision  not  being  perfect,  to  bring  the  far  point  to  12". 
This  was  effected  by  means  of  a  spherico-cylindrical 
glass  of  s  C  c  :  with  J^,  in  fact,  the  far  point  in 
the  vertical  meridian  (^5+ a's  =  xV)  becomes  =  12",  and 
with  -^c,  the  far  point  in  the  horizontal  is  made  equal 
to  the  far  point  in  the  vertical.  Hereby  the  right  eye 
now  acquired  simply  -^V  s-  The  images  were  of  nearly 
equal  magnitude,  and  the  vision  was  with  both  eyes  at 
the  same  time  very  pleasant.  Vision  with  the  left  eye 
was  more  acute  than  with  the  right."* 

Should  the  astigmatism  have  been  induced  by  ulcera-  p^pij"^^ 
tion  of  the  cornea,  it  will  often  be  necessary  to  make 
an  artificial  pupil,  and  then,  with  the  aid  of  cylindrical 
glasses,  the  patient's  sight  will  probably  be  vastly  im- 
proved. 

Irregular  Astigmatism. — If  a  minute  hole  be  drilled  asufma-'' 
in  a  piece  of  metal,  and  held  close  to  an  emmetropic  tism. 


*  Moore's  Translation  of  Bonders,  p.  530. 
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that  this  is  due  to  the  lens,  is  proved  by  the  fact,  that 
when  the  lens  is  removed  no  such  appearance  is  pro- 
duced, and  if  the  cornea  be  neutralized  by  holding  the 
eye  open  in  a  small  vessel  of  water,  bounded  by  a  con- 
vex glass  side,  the  hole  appears  still  to  be  star-shaped, 
provided  the  lens  is  in  situ. 

Bonders  explains  this  fact  by  reference  to  the  anatomy 
of  the  lens,  which  is,  as  you  are  aware,  divided  into 
sectors  bj  its  fibrous  bands,  each  sector  forming  a 
separate  image.  He  further  demonstrates  it  by  moving 
a  small  opening  in  a  metallic  plate  before  the  eye; 
"  when  the  opening  comes  in  front  of  the  boundary 
between  two  sectors,  two  faint  images  appear,  of  which, 
on  further  displacement,  the  first  seen  disappears,  while 
the  one  which  has  supervened  remains  alone  and 
brighter."  If,  therefore,  there  be  any  abnormal  con- 
dition in  these  sectors  of  the  lens,  we  can  readily  un- 
derstand that  it  must  interfere  with  the  perfection  of 
vision ;  more  particularly  as  the  rays  of  light  passing 
through  each  sector  are  subject  to  the  laws  of  spherical 
aberration. 

The  anomalies  of  refraction  thus  caused  are  classed 
by  Bonders  under  the  heading  Irregular  Astigmatism, 
and  may  be  caused  not  only  by  changes  in  the  lens,  but 
also  by  alterations  in  the  cornea,  as  for  instance  ulcers 
or  nebulEB  of  that  structure.  In  these  cases  the  ab- 
normal refraction  of  light  takes  place  in  one  and  the 
same  meridian  of  the  eye,  producing  a  hazy  condition 
of  objects,  or  of  alterations  in  the  directions  of  lines, 
straight  ones  appearing  to  be  curved,  with  other  similar 
phenomena. 


Asthenopia  — Asthenopia  arises  from  defective  mus- 
cular action,  the  internal  rectus  being  at  fault  in  motor 
asthenopia,  and  the  ciliary  muscle  in  the  accommoda- 
tory  form  of  the  disease. 

1.  Motor  Asthenopia. — If  a  ruler,  or  any  other  object, 
be  held  at  a  distance  of  some  twenty  feet  from  a 
person's  face,  and  he  be  directed  to  keep  his  eyes 
steadily  fixed  on  it,  as  it  is  gradually  brought  nearer 
to  him,  we  notice  that  his  eyes  converge  upon  it ;  and, 
when  the  object  is  brought  within  four  inches  of  them, 


were  star- shaped ; 
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they  will  be  inverted  in  a  very  marked  manner.  This 
inward  movement  of  the  eyes  is  perfectly  symmetrical 
in  healthy  vision,  so  that  the  rays  of  light  proceeding 
from  the  object  under  observation,  fall  upon  precisely 
corresponding  spots  on  both  retinae  (the  maculae  luteae). 
If,  however,  from  any  cause,  the  power  of  the  internal 
rectus  in  one  or  both  eyes  becomes  weakened,  so  that  Failure  of 
when  the  patient  is  engaged  in  looking  at  a  near  object,  internal 
as  for  instance  in  reading,  the  muscle  can  no  longer  ^^'^^^^ ' 
contract  sufficiently  to  counteract  its  antagonistic 
muscle;  under  these  circumstances,  the  eye, in  place  of 
being  inverted,  will  be  more  or  less  everted  by  the  ex- 
ternal rectus,  and  tbe  rays  from  the  object  under  ex- 
amination not  falling  upon  exactly  similar  points  of  the 
retinae^  in  both  eyes,  diplopia  results  (Fig.  47).  It  is  this 
condition  which  constitutes  motor  asthenopia. 

In  the  case  of  a  person  suffering  from  myopia,  it  is 
evident  that,  as  he  reads  and  writes  with  the  book  or 
paper  close  to  his  eyes,  the  internal  rectus  must  be  kept 
constantly  contracted ;  and  from  being  thus  over-  from  over- 
strained, in  course  of  time  the  muscle  becomes  exhausted,  straining  ia 
and  the  person  being  no  longer  able  to  maintain  the  ^^'^ 
effort  necessary  to  invert  the  eyes,  the  external  rectus 
asserts  its  superiority,  and  the  globe  is  turned  outwards. 
This  is  often  increased  by  the  peculiar  conformation  of 
the  eyeball,  which  being  elongated  in  the  antero-pos- 
terior  axis  its  centre  of  motion  becomes  altered,  neces- 
sitating increased  action  of  the  internal  rectus   to  causes 
converge  the  eye  upon  near  objects  ;  and  thus  the  ten-  divergence, 
dency  to  motor  asthenopia,  from  overstraining  of  the 
internal  rectus,  is  augmented. 

If  a  change  of  this  kind  in  the  direction  of  the  eye  Effect  on 
takes  place  while  the  patient  is  reading,  the  words  ap-  vision, 
pear  to  run  into  one  another,  and  become  very  indis-  to^^Jher^ 
tinct,  and  he  is  obliged  to  rest  his  eyes  for  a  time  till  ^' 
tha  exhausted  muscle  can  recover  itself.    Should  th.e 
patient,  however,  in  place  of  discontinuing  his  work, 
endeavour  by  an  increased  effort  to  go  on  with  it,  he 
may  possibly  be  able  to  do  so  for  a  short  time  ;  but  the 
eyes  then  begin  to  give  him  pain  from  congestion  of  the 
choroid,  and  headache  supervenes,  so  that  he  is  ulti-  Headache 
mately  compelled  to  take  rest. 

Motor  asthenopia,  therefore,  is  seldom  met  with,  n 
unless  among  myopes,  or  those  engaged  in  work  which  m""^^^" 
necessitates  their  bringing  the  object  uj)on  which  they 
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may  be  employed  very  close  to  the  eye ;  in  either  case 
the  overstraining  of  the  internal  rectus  is  the  origin  of 
the  disease. 

The  symptoms  of  this  affection  are  those  I  have 
above  described :  the  patient  complains  that,  after  writ- 
ing or  reading  for  a  time,  the  words  or  letters  appear 
to  run  into  one  another ;  and  if  he  persists  in  using  his 
eyes,  he  suffers  from  pain  in  them,  extending  to  the 
eyebrow  and  side  of  the  head.  After  resting  for  an 
hour  or  so,  these  symptoms  disappear,  and  he  can 
again  continue  his  employment  for  a  longer  or  shorter 
period. 

The  simplest  way  of  detecting  the  existence  of  this 
form  of  asthenopia,  is  to  place  a  ruler  or  some  such 
object  in  front  of  the  patient,  and  direct  him  to  look  at 
it  steadily  while  you  slowly  bring  it  nearer  to  his  face. 
If  motor  asthenopia  exist,  we  shall  notice,  in  the  course 
of  a  few  minutes,  that  one  of  the  patient's  eyes  will 
begin  to  quiver,  and  then  gradually  become  everted,  and 
he  win  at  once  tell  you  he  can  no  longer  see  the  object 
distinctly.  . 

Von  Graefe  has  devised  a  very  simple  means  ot 
detecting  not  only  the  existence  but  also  the  degree  of 
motor  asthenopia.  A  black  spot,  about  the  size  of  a 
split  pea,  is  to  be  made  on  a  sheet  of  white  paper,  and 
through  this  spot  a  perpendicular  line  must  be  drawn. 
The  patient  is  then  directed  to  look  steadily  at  the 
figure,  and  a.  prismatic  glass,  with  its  base  turned  up- 
wards', is  to  be  placed  before  first  one  eye,  and  then  the 
other  If  he  be  emmetropic,  the  prism  will  simply 
cause  two  spots  to  appear  on  the  paper,  one  above  the 
other  •  but  if  asthenopia  should  exist  m  either  eye,  one 
of  the'  spots  will  be  seen  in  its  real  position,  and  the 
other  above  it,  and  to  the  right  or  left  cf  the  perpendi- 
cular line.  Now,  in  order  to  discover  the  degree  of 
diplopia,  which  is  the  cause  of  this  deviation  of  the  spot 
from  the  perpendicular  line,  all  that  is  necessary  is,  to 
put  a  second  prism,  with  its  base  outwards  or  mwards 
as  the  deviation  of  the  spot  may  indicate,  m  front  of 
the  first  one.  The  angle  of  the  prism,  required  to  re- 
store the  spot  to  its  position  on  the  perpendicular  fine, 
will  indicate  the  amount  of  existing  diplopia. 

The  Treatment  of  motor  asthenopia  may  either  be 
palliative  by  means  of  glasses,  or  complete,  by  division 


ASTHENOPIA. 


591 


of  the  muscle  antagonistic  to  the  weakened  one.*  If 
the  former  plan  of  treatment  be  adopted,  the  nse  of 
concave  lenses,  by  preventing  the  necessity  of  the  By  concave 
patient's  bringing  objects  very  close  to  his  face,  as  in  'enses. 
reading  and  writing,  saves  the  constant  strain  which 
would  otherwise  be  exerted  on  the  internal  rectus  ;  and 
by  husbanding  the  strength  of  this  mnscle,  enables  it 
to  contract  when  called  on  to  do  so,  and  to  converge 
the  optic  axes  npon  an  object  close  before  the  eyes. 
Or  we  may,  by  the  use  of  proper  prisms,  correct  the  prisms. 
diplopia  by  bending  the  rays  of  light  upon  the  macula 
lutea  of  the_  everted  eye,  in  this  way  reproducing 
binocular  vision. 

In  very  slight  cases  these  means  may  prove  effec- 
tual; but  in  the  majority  of  instances,  it  will  be 
necessary  to  do  more  than  this,  and  to  cut  through  Division  of 
the  tendon  of  the  external  rectus.  Great  care,  how-  re^mr^ 
ever,  is  necessary  to  divide  only  so  much  of  the 
muscle  as  will  prevent  it  from  overcoming  the  con- 
tractile power  of  the  internal  rectus,  otherwise  we 
shall  simply  complicate  matters  by  converting  the 
external  into  an  internal  strabismus.  If  the  operation 
be  properly  performed,  and  the  muscle  antagonistic  to 
the  overstrained  one,  whichever  that  may  be,  is  care- 
fully divided,  motor  asthenopia  cannot,  of  course, 
exist  {vide  Chap.  XIV".). 

2.  Accommodatory  Asthenopia. — The  symptoms  of  2.  Accom- 
this  form  of  disease  are  very  much  akin  to  those  ™sthenopia. 
described  as  characteristic  of  motor  asthenopia,  except 


*  Bonders  remarks  that  "Von  Graefe  has  established  the  indi- 
cations for  tenotomy  with  great  accuracy.  The  condition  for  the 
operation  is  this,  that  under  the  attempt  at  single  vision,  a  suffi- 
cient divergence  of  visual  lines  should  appear  to  be  possible. 
This  should  be  ti-ied  (after  neutralization  of  the  myopia  by  con- 
cave glasses  placed  at  a  proper  distance  from  each  other)  with 
prismatic  glasses  ;  we  should  investigate  with  what  prismatic 
glasses,  held  with  the  refracting  angle  outwards  before  the  eyes 
single  distant  vision  is  still  attainable.  The  strongest  glasses 
then  which  can  still  be  overcome  give  the  measure  of  the  pos- 
sible divergence.  It  is  allowable  now  so  to  perform  tenotomy 
that  this  possible  divergence  shall  be  completely  removed.  If 
the  strabismus  is  evident  without  prisms,  there  can  be  no  doubt 
of  the  propriety  of  dividing  the  internal  rectus."— Moore's 
Translation  of  Bonders,  p.  428. 
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that  the  patient's  eye  is  not  everted  after  being  used 
for  a  time.  Patients  suffering  from  accommodatory 
asthenopia,  have  often  very  good  long  and  short 
sight ;  they  simply  complain  of  the  words  or  letters 
they  may  be  reading  appearing  confused,  and  running 
into  one  another  after  a  few  hours'  work.  If,  in  spite 
of  this,  an  effort  is  made  to  continue  reading,  the  eyes 
become  painful  and  weary,  and  it  is  then  absolutely 
necessary  to  rest  them  for  a  time  ;  but  in  ten  minutes 
or  a  quarter  of  an  hour  the  patient  can  resume  his 
employment. 

These  symptoms  arise  from  inability  on  the  part  of 
the  ciliary  muscle  to  keep  up  the  accommodative  effort, 
which  is  necessary  for  bringing  divergent  rays  to  a 
focus  on  the  retina.  The  muscle,  from  being  over- 
worked, or  from  general  debility,  soon  becomes  fatigued, 
and  being  no  longer  able  to  contract,  it  gives  way ;  the 
anterior  surface  of  the  lens  then  recedes,  so  that  parallel 
rays  of  light  are  alone  correctly  f ocussed  on  the  bacillar 
layer.  The  patient  can  therefore  see  objects  at  a  dis- 
tance, although  the  words  he  may  be  reading  or  writing 
appear  indistinct.  A  little  rest  speedily  restores  the 
power  of  the  ciliary  muscle,  and  he  can  again  set  to 
work  for  a  time. 

The  ophthalmoscope  may  be  useful  in  these  cases,  to 
enable  us  to  ascertain  that  no  positive  disease  exists, 
either  in  the  dioptric  media  or  the  fundus  of  the  eye. 
Hyperajmia  of  the  retina,  it  is  true,  will  generally  be 
detected ;  and,  as  I  have  before  observed,  this  should 
never  be  regarded  as  a  small  matter,  although  in  this 
instance  it  may  not  indicate  any  serious  derangement 
joi  nutrition,  being  merely  an  effect  of  the  prolonged 
strain  to  which  the  apparatus  of  the  eye  has  been 
exposed  in  the  effort  to  maintain  the  necessary  accom- 
modation. 

The  majority  of  cases  of  accommodatory  asthenopia 
depend  upon  hypermetropia,  and  when  this  is  cor- 
rected with  proper  convex  glasses,  the  ciHary  muscle, 
beinc'  no  longer  overstrained,  will  be  able  to  maintaia 
the  necessary  convexity  of  the  lens  to  focus  divergent 
rays,  and  the  symptoms  of  asthenopia  will  disappear. 
Under  any  circumstances,  a  pair  of  weak  convex 
(classes,  by  increasing  the  refractive  power  of  the  eye, 
wiU  obviate  the  necessity  for  any  great  alteration  m 
the  convexity  of  the  lens  for  near  objects,  and  thus 
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relieve  tlie  ciliary  muscle ;  but  the  patient  should  be 
enjoined  to  rest  the  eye  as  much  as  possible,  and  very 
often  a  tonic  plan  of  treatment  is  called  for.  I  have  Restai 
known  several  cases  of  this  kind,  in  which  the  asthe-  tonics, 
nopia  had  apparently  been  brought  on  by  general  de- 
rangement of  the  health,  and  a  change  to  Europe 
entirely  removed  the  troublesome  symptoms  from 
which  the  patients  were  suffering. 


Q  Q 
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A  FEW  remarks  on  tliis  subject  may  be  useful,  al- 
though, with  one  or  two  exceptions,  these  cases  are 
similar  to  those  already  described  in  the  foregoing 
pages.  The  foetus  is  doubtless  subject  to  diseases  of 
the  eye  in  utero,  the  results  of  which  may  be  apparent 
at  birth  in  the  form  of  opacities  of  the  cornea  or 
synechia,  especially  if  the  parents  have  suffered  from 
syphilis.  The  congenital  malformations  and  diseases 
of  the  eye,  however,  may  be  briefly  passed  in  review  in 
the  same  order  as  that  I  have  adopted  throughout 
this  work. 

Malformations  of  the  Eyelids  and  other  Apjyendages. — 
Epicanthus  consists  of  a  deep  fold  of  skin  along  the 
side  of  the  root  of  the  nose,  overlapping  the  inner  angle 
of  the  eye  and  completely  hiding  the  caruncle.  A 
modification  of  this  condition  is  common  to  all  the 
Burmese  and  Chinese  races  :  their  flat  nasal  bones  and 
the  loose  fold  of  skin  covering  the  inner  angle  of  the 
eye  are  peculiar  to  these  people,  and  as  they  advance 
in  life  present  the  appearance  of  an  epicanthus. 

Ptosis  is  at  times  a  congenital  affection,  and  when 
occurring  under  these  circumstances,  usually  depends 
npon  a,  defect  of  the  levator  palpebrse  muscle,  and  is, 
therefore,  almost  hopelessly  irremediable. 

Ectropium,  entropium,  and  trichiasis  have  been  met 
with  in  the  new-born  infant,  following,  in  all  proba- 
bility, inflammatory  affections  of  the  conjunctiva  durmg 
the  child's  foetal  state.*  tu  i.  • 

Mr.  Travers  mentions  an  instance  of  a  child  havmg 
been  born  with  the  eyelids  united  (anchyloblepharon). 


*  Mr.  Wilde  on  "  Malfonnations  and  Congenital  Diseases 
the  Organs  of  Vision,"  p.  12. 
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Several  cases  have  been  recorded  in  which  the  palpe- 
bral ai^ertnres  were  so  much  constricted,  that  it  was 
impossible  for  the  patient  to  do  more  than  just  sepa- 
rate the  eyelids ;  in  other  cases  the  same  result  has 
been  observed  as  a  consequence  of  a  shortening  of  the 
upper  eyehds. 

Nasvi  of  the  lids,  as  already  mentioned,  are  generally  Ntevi. 
congenital  affections ;  I  have  before  described  their 
nature  and  treatment,  and  will  not,  therefore,  enter 
further  on  the  subject  in  this  place. 

Congenital  maUbrmations  of  the  muscles  of  the  eye  Muscular 
are  by  no  means  of  common  occurrence.  Doubtless  malforma- 
abnormalities  in  the  development  of  one  or  more  of  the 
muscles  frequently  take  place  during  the  period  of 
infant  life,  but  according  to  Mr.  Wilde,  these  changes 
as  a  general  rule,  arise  subsequently  to  the  child's  birth. 
The  influence  which  a  faulty  insertion  of  the  superior 
oblique  may  have  upon  the  eye,  has  been  already  dis- 
cussed (in  the  section  on  posterior  staphyloma),  being 
equivalent  to  deficiency  of  the  internal  rectus. 

Alteration  in  the  contractile  power  of  the  muscles  of 
the  eye,  if  it  exists,  can  hardly  be  recognised  as  a  con- 
genital malformation.    I^ystagmus  or  an  oscillatory  Oscillation 
motion  of  the  eyes  is  generally  present  among  those  °,'jQ^g''^Q"„ 
who  are  born  blind,  though  it  by  no  means  always  bUmi. 
indicates  that  the  little  patient  is  absolutely  blind ;  for 
I  have  operated  on  cases  of  congenital  cataract  in  which 
this  oscillating  motion  of  the  eyes  was  well  marked, 
and  after  removing  the  lens  the  patient  has  gained  use- 
ful vision. 

Malform.ations  of  the  Globe.— The  eyeball  may  never  Eudimen- 
have  been  formed,  or  only  partially  developed,  the  orbit  tarj  eyes, 
being  more  or  less  filled  with  loose  connective  tissue  at 
the  time  of  birth.    In  instances  of  this  kind  the  eye- 
lids sink  in  from  want  of  their  natural  support,  but  on 
being  drawn  open  the  rudimentary  eye  may  generally 
be  seen  as  a  small  button-like  process  at  the  bottom 
of  the  orbit.    The  converse  of  this  condition  has  been 
described  under  a  very  formidable  name  (hydromega- 
lophthalmus),  the  eyeball  being  congenitally  formed  Monstrous 
of  a  larger  size  than  natural ;  and  in  some  cases  a  ones, 
communication  has  been  said  to  exist  between  the 
ventricles  of  the  brain  and  the  interior  of  the  eyeball. 

I  am  unable  to  state  if  the  flattening  of  the  globe  of 
the  eye  from  before  backwards,  which  is  the  cause  of 
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hypermetropia,  is  usually  a  congenital  affection  or  not. 
Th.Q  impairment  of  sight  thus  engendered  is  hardly 
apparent  until  the  child  is  three  or  four  years  of  age, 
and  it  would  be  difficult  to  determine,  therefore,  if  the 
mis-shapen  eyeball  were  due  to  congenital  defects  or  to 
subsequent  imperfect  growth. 

Congenital  Affections  of  the  Gonjvmdwa  cmd  Cornea. 
— NaBvi  of  the  conjunctiva  have  in  some  few  cases  been 
noticed  at  the  time  of  a  child's  birth.  Various  forms 
of  tumours  have  also  been  observed.  Xeroma  of  the 
conjunctiva,  arising  in  all  probability  from  inflamma- 
tion and  obstruction  of  the  conjunctival  glands  prior  to 
birth,  has  been  described  by  several  authors. 

Opacities  of  the  cornea  are  not  uncommon,  depending 
on  disease  of  that  structure  having  taken  place  in  utero. 
In  other  cases,  an  arrest  of  development  taking  place 
in  the  cornea,  about  the  third  or  fourth  month  of  foetal 
life,  it  retains  the  opaque  appearance  natural  to  it  at 
that  period ;  in  these  cases  the  cornea  is  not  only 
opaque,  but  also  of  smaller  size  than  in  the  healthy 
foetus. 

Vesicular  keratitis  has  been  observed  at  birth ;  the 
cornea,  becoming  attenuated,  yields  to  the  intra-ocular 
pressure,  and  a  prominent  and  hazy  condition  of  this 
important  striicture  is  the  result. 

Malformations  of  the  Iris  and  Choroid. — Cases  in 
which  there  is  an  entire  absence  of  pigment  in  the 
cells  of  the  iris  and  choroid,  and  it  may  be  of  the 
entire  body  (Albinos),  are  met  with  from  time  to  time. 
This  condition  is  congenital  and  hereditary.  Among 
the  natives  of  India  the  Albino  is  looked  upon  as  a 
leper,  and  consequently  an  outcast  from  society  ;  mar- 
riage is  forbidden  him,  and  thus  the  propagation  of  the 
.  disease  is  usually  checked. 

The  irides  may  vary  in  colour  :  this  is  usually  a  con- 
genital malformation ;  but  among  patients  affected  with 
leprosy,  an  alteration  in  the  pigmentation  of  the  irides 
may  be  seen  to  occur  in  after-life. 

Synechia,  the  result  of  vesicular  keratitis,  or  of  iritis 
taking  place  in  idero,  is  a*  congenital  affection,  which 
has  often  been  described.  A  deficiency  of  a  portion  of 
the  iris,  or  coloboma  iridis,  like  hare-lip,  is  now  and 
then  seen  in  the  newly -born  infant.  The  cleft  in  the 
iris  iTSuaUy  extends  outwards  from  the  pupil,  and  is 
generally  present  in  both  eyes.  The  most  common  form 
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of  coloboma  is  a  prolongation  of  the  pupil  downwards, 
the  edges  of  the  pupil  dilating  and  contracting  to  a 
greater  or  less  extent  on  the  stimulus  of  light.  This 
malformation  of  the  iris  is  generally  accompanied  by  a 
deficiency  in  the  corresponding  portion  of  the  choroid, 
so  that  on  looking  through  the  cleft  iris  with  the  oph- 
thalmosco]3e,  the  white  and  glistening  sclerotic  may  be  Extends  to 
seen  at  the  back  of  the  eye  to  an  extent  equal  to  that  choroid, 
of  the  defect  in  the  iris. 

An  entire  absence  of  the  iris,  occurring  as  a  congeni-  Absence  of 
tal  defect,  has  been  met  with ;  but  in  the  few  recorded 
cases  the  patient's  sight  was  so  defective,  when  not 
altogether  wanting,  that  we  have  reason  to  believe 
the  eye  must  have  been  very  imperfectly  developed  in 
other  respects  besides  that  of  the  deficient  iris.  It 
will  be  remembered,  in  Professor  Von  Graefe's  case  of 
removal  of  the  iris,  that  the  patient's  sight  remained 
remarkably  good ;  so  that  a  loss  of  the  iris  alone  does 
not  induce  blindness. 

Independently  of  coloboma  of  the  iris,  instances  of  a  P'^''*!''^' 
partial  deficiency  of  the  choroid  are  met  with  from  time  of  choroid, 
to  time.  On  examining  the  eye  with  the  ophthalmo- 
scope, a  white  patch  of  varying  size  is  noticed,  occa- 
sioned by  an  absence  of  the  choroid,  and  the  reflection 
from  the  glistening  sclerotic  of  the  light  thrown  into 
the  eye  by  the  ophthalmoscope.  In  cases  of  this  de- 
scription, the  vessels  of  the  retina  are  healthy,  and 
may  be  seen  coursing  over  the  sclerotic ;  in  fact,  the 
remainder  of  the  fundus  of  the  eye  is  normal,  and  in 
this  way  we  at  once  distinguish  a  case  of  congenital 
absence  of  a  part  of  the  choroid,  from  neoplastic  for- 
mations, or  other  changes  in  the  part,  the  result  of 
disease. 

Retina  and  Optic  Nerve. — Liebreich  has  described  Retinal 
various  forms  of  opacity  of  the  retina,  arising  from  a  "Pi'^ity- 
prolongation  over  it  of  a  portion  of  the  opaque  nerve- 
fibres  of  the  optic  nerve.  In  the  normal  state,  the  axis- 
cyhnder  only  of  the  nerve  is  prolonged  beyond  the 
lamina  cribrosa.  The  reflection  from  the  opaque  nervous 
substance  is  by  no  means  alwajrs  confined  to  the  neigh- 
bourhood of  the  papilla,  for  Liebreich  states  that  he 
has  noticed  spots  of  opacity  of  this  kind  toward  the 
periphery  of  the  retina,  the  nervous  structure  between 
the  opaque  spot  and  the  papiUa  being  perfectly  healthy 
(Fig.  2,  Plate  XII.,  of  Liebreich's  "  Atlas  ").  With  the 
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exception  of  these  congenital  anomalies  in  the  retina, 
the  fundus  of  the  eye  may  be  healthy,  and  the  patient's 
sight  is  unaffected. 

Liebreich  also  mentions  a  remarkable  case  of  con- 
genital pigmentation  of  the  papilla. 

I  have  before  remarked,  that  in  some  few  cases  a 
congenital  malformation  of  the  lamina  cribrosa  has  been 
noticed,  the  disc  projecting  backwards,  and  bein^  in 
fact  cupped.  It  is  seldom  that  more  than  a  part  of  the 
disc  is  thus  affected,  and  the  patient's  sight  may  be 
perfect,  the  fundus  of  the  eye,  with  the  exception  of  the 
papilla,  being  normal  in  every  respect. 

Gongenital  Cataracts. — Soft  cataracts  are  by  no 
means  nnfrequently  met  with,  having  evidently  existed 
at  the  time  of  the  infant's  birth. 

The  zonular  form  of  cataract  is  also  for  the  most  part 
a  congenital  affection;  but  as  I  have  fully  described 
its  characteristic  features  and  treatment  in  a  former 
section,  I  need  not  return  to  the  subject  here,  but  refer 
the  reader  to  Chapter  XIII.  of  this  volume  for  further 
information  upon  this  important  congenital  affection  of 
the  lens. 
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We  all  know  that  lijbt  comei  from  the  snn.  But 
what  is  light?  It  used  to  be  thought  that  the  rays 
of  light  were  things  too  small  to  see,  which  came 
out  from  the  sun  and  darted  down  to  the  earth, 
and  that  there  were  such  a  number  of  them,  and 
they   came  so  fast,  a»  to  look  like  oue  sbe^t  of 


light.  But  it  has  been  found  that  this  cannot  be 
the  case.  For  one  tbing',  even  though  the  rays  were 
more  fine  than  air,  and  far  too  small  to  be  seen, 
yet  coming  so  far  and  so  fast  they  would  have 
force  enough  to  hurt  our  eye  when  they  got  into 
it.  fiut  then  what  is  light?  It  seems  to  dart  down 


2. 

Ehine  the  progress  of  defection  and  the  decay  of  national  enthusiasm,  he  determined 
to  be  beforehand  with  ithose  who  were  now  his  enemies.  He  accepted  the  offer  of 
negotiation  from  Cerialis.  The  Roman  general  was  eager  to  grant  a  full  pardon,  and 
to  re-enUst  so  brave  a  soldier  in  the  service  of  the  empire.  A  coUoquy  was  agreed  upon. 
The  bridge  across  the  NabaUa  was  broken  asunder  in  the  middle,  and  CeriaUs  and  CivUis 
met  upon  the  severed  sides.  Tlie  placid  stream  by  which  Roman  enterprise  had  connected 

3. 

remarkable  foreshadowing  of  the  future  conflict  with  Spain,  through 
which  the  Batavian  republic,  fifteen  centuries  later,  was  to  be  founded. 
The  characters,  the  events,  the  amphibious  battles,  desperate  sieges, 
slippery  alliances,  the  traits  of  generosity,  audacity,  and  cruelty,  the 
generous  confidence,  the  broken  faith  seem  so  closely  to  repeat  them- 
selves, that  History  appears  to  present  the  self-same  drama  played  on 

selfsame  drama  played  over  and  over  again,  with  but 
a  change  of  actors  and  of  costume.  There  is  more  than 
a  fanciful  resemblance  between  Civilis  and  William  the 
Silent,  two  heroes  of  ancient  German  stock,  who  had 
learned  the  arts  of  war  and  peace  in  the  service  of  a 
foreign  and  haughty  world-empire.  Determination, 
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concentration  of  purpose^  constancy  in  cala- 
mity, elasticity  almost  preternaturalj  self- 
denial,  consummate  craft  in  political  combi- 
nations, personal  fortitude,  and  passionate 
patriotism,  were  the  heroic  elements  in  both. 
The  ambition  of  each  was  subordinate  to  the 


from  the  sun;  how  does  it 
come?  Many  thought  that 
the  whole  space  around  the 
earth,  and  things  upon  the 
earth  into  which  light  can 
get  ,  are  full  of  something 
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more  fine  than 
air,  and  called 
ether.  The  sun 
is  fuU  of  ether 
also.  Now  the 
sun  is  a  world 
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Emmetropia   569 

Emphysema  of  eyelids   124 

Encysted  tumours  of  eyelids   94 

,,    _      ,,  orbit   59 

Entozoa  in  the  conjunctiva    •   236 

,,     anterior  chamber   350 

,,  iris   333-4 

,,       ,,     vitreous   485 

Entropium   104 

Epicanthus   694 

Epiphora   149 

Episcleritis   152 

Epithelioma  of  eyelids  91 

„      orbit   66 

Erectile  tumours  of  eyelids   95-6 

„  „       orbib  70 

Ei-ysipelas  of  eyelids  87 

Evacuation  of  aqueous   267,  269,  318 

Evulsion  of  eyeball  77 

E version  of  eyelids   109 

Examination  of  the  eye  20 

„  ,,  chloroform  in  21 

„  „  compare  the  eyes  21 

„  eyelids  23 

„  „  iris  22 

„  lachrymal  apparatus  ....  23 

„  ,,  with  ophthalmoscope .    ...  28 

,,  ,,  lateral  method  of  39 

Excavation  of  optic  papilla   37I 

„  ,,        in  glaucoma  372,  376 

congenital  malformation  .  372 

M  .         atrophy   373 

Excision,  artificial  pupil  by   338 

, ,      of  eyeball  77 
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Exopbthalmia   56 

„         by  tumours  of  orbit   59 

, ,             contraction  of  orbital  fossa  ....  73 

Exopbthalmia  goitre   67 

Exostoses  of  orbit   72 

Exploration  of  eye  and  appendages   20 

Extirpation  of  eyeball   77 

,,         lachrymal  gland   83 

Extraction  of  cataract    .    .    ,   504 

Eyeball,  abscission  of     .    .    ,   273 

abscess  of   369 

,,      atrophy  of                                      305,  368,  370 

„      bursting  of  256,  270 

cancer  of   394 

dislocation  of   76 

extirpation  of   77 

oscillation  of                                         337,  595 

sarcoma  of   393 

,,     tension  of   ^24 

Eyeballs,  movements  correspond   541 

Eyelashes,  inversion  of  104,119 

,,       eversion  of     .    .    .    ,   109 

double  row  of     ,    ,   1^0 

„       extraction  of  

,,       removal  of  99>  121 

Eyelids,  anatomy  of  oi 

abscess  of   ^-^ 

,,     aneurism  by  anastomosis  of   96 

contusion  of  

emphysema  of  

encysted  tumours  of  

epithelial  cancer  of  

erysipelas  of   ,°' 

„      eversion  of   ■'J-X 

fibroma   f 

M     ^erpes  of  

„      inversion  of  ...  

„      inflammation  of  edges  of   ^■^^ 

„     milium  of  

„      cederaaof^   \ 

„      paralysis  of   ^' 

„     phlegmon  of   J° 

„      spasm  of   , 

,,      scirrhus  of   ^ 

syphilitic  ulceration  of   °° 

tumours  of  

„      union  ot  

„      warts  of   ^ 

J,     wounds  of  
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FAKADIZATION   .100,550 
Fifth  nerve,  injury  of,  affecting  retina    .    .    .  85,460 

Filaria  in  aqueous  350 

Pistula  of  cornea     .  275 

„      lachrymal  gland  81,150 

„  sac  140 

Foreign  bodies  in  aqueous  chamber  350 

„  „        conjunctiva  225 

,,  ,,       cornea  292 

„  iris  329 

„  „       orbit  46 

,,       vitreous  48 1) 

Fractui-e  of  walls  of  orbit  ^ .  45 

Frontal  sinus,  distension  of  73 

Fundus  of  healthy  eye,  appearance  of  40 

GLAND,  lachrymal,  diseases  of  80,  148 
,,           ,,          excision  of  83 

Glands,  conjunctival,  anatomy  of   4 

,,  enlarged  in  conjunctivitis  .    .  165,207 

,,    Meibomian,  obliteration  of  95 

„  „  obstruction  of  94 

calculus  of  95 

Glasses,  best  form  of  572 

„      concave  573 

,,     convex   578,581 

„      cylindrical   585,  284 

,,     prismatic.   542,  549 

■Glaucoma  inflammatory  37I 

„        simplex  •.    ...  377 

,,       consecutive  ■.  377 

Glioma  of  retina  429  ' 

Granulations  of  conjunctiva  233 

Grooving  tarsal  cartilage   107 

Gun-shot  wounds  of  orbit  47 

HEMERALOPIA                                               .  432 

llemiopia   437 

HaemoiThage  from  retinal  vessels  410  514 

Herpes  zoster  of  eyelids   129 

Hernia  of  cornea   268 

Hippus   338 

Hordeolum   I25 

Hyalitis   47^ 

Hyaloid  membrane   ^ 

Hydatids  in  conjunctiva   236 

»        iris  ■.    ■  333.4 
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Hydatids  in  orbit   60 

Hypermetropia    574 

Hypertrophy  of  conjunctiva   233 

„           lachrymal  gland   81 

Hyperasmia  of  conjunctiva   164 

„          choroid   362 

„          iris   300 

optic  papilla   444 

,,          retina   396 

Hypopion   309,  255,  352 

„       posterior   474 


IMAGES,  direct   30,541 

JL     „      crossed  541 

Injuries  of  branches  of  fifth  nerve  85 

„        conjunctiva  225 

„        choroid  389 

„        cornea  287 

crystalline  lens  533 

eyebrow  and  eyelids  84 

iris  328 

orbit  45 

retina  410, 420 

„        vitreous  484 

Intermittent  strabismus  576 

Interior  of  eyeball,  examination  of  28 

Inversion  of  eyelashes  104,  119 

,,        eyelids   104 


Iridectomy,  operation  of  341 

in  closed  pupil  326 

extraction  of  lens  .    .  515,527-528 

glaucoma  378 

irido-choroiditis  354 

ulceration  of  cornea  ....  266 
suppurative  keratitis .  .  .  257,261 
staphyloma  of  cornea     .    .    .  273 

Iridesi^      .   340,272 

Irido-choroiditis  350 

excision  of  globe  in  360 

iridectomy  in  354 

,,      parenchymatous  352 

,,      serous  351 

Irido-cyclitis,  parenchymatous  357 

„      sympathetic  356 

,,       ,,      seious  ''"^ 

'  abscess  of  311,  309 

cancer,  medullary,  of  333 
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Iris,  condylomata  of   332 

con  genital  defects  of   596 

cysticercus  of   333 

,,    cysts  of                                                         .  332 

,,   detachment  of  *  .  330 

examination  of   22 

„   functional  diseases  of   334 

foreign  bodies  in   329 

hypei'semia  of  .    .   300 

injuries  of                                                   327,  328 

its  motion,  how  caused  8,  336 

,,   prolapsus  of   290 

staphyloma  of   269 

tremulous   337 

,,   tumours  of                                                     .  332 

Iritis   301 

„   parenchymatous   308 

,,   plastic   304 

serous   306 

„    sympathetic   328 

symptoms  common  to  all  forms  of   301 

traumatic   327 

treatment  of   315 

KERATITIS  -245 

„          suppurative,  acute   254 

„                ,,          sub-acute   257 

„          syphilitic                                        .  248 

„          punctata   252 

LACHRYMAL  canaliculus,  stricture  of    ...    .  135 

cysts   149 

apparatus,  examination  of     .    .    .  23 

„             fistula  140,  150 

„              gland,  hypertrophy  of   81 

„      extirpation  of   83 

„                „     fibro- plastic  tumours  of  ,    .  82 

„                      encysted    150 

„     inflammation  of     ...    .  80 

„     scirrhus  of   82 

M                „     defective  secretion  of  .    .    .  148 

„      excess  of  secretion  of  .    ,    .  149 

puncta,  obstruction  of   133 

„                 „      division  of  .    .    .    ...  134 

„      defect  of   133 

„      mal-position  of    ...    .  133 

sac,  abscess  of    ...    .    ...  139 

>»               >.         „       chronic   145 
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1  iachrym£tl  sac,  cauterization  of    144 

fistula  of   140 

,,          mucocele  of   146 

obliteration  of   144 

,^          polypus  of   147 

Lamina  cribrosa  ....    3 

Lateral  method  of  examining  the  eye   39 

Lenses,  convex,  selection  of  ......    ,      579,  581 

,,     concave    573 

,,     cylindrical   .    .    v                                   585,  284 

,,     prismatic                                                542,  549 

Lens,  crystalline,  anatomy  of   11 

,,         ,,       in  accommodation    14 

,,       diseases  of   488 

,,         ,,       dislocation  of   636 

,,         ,,       suspensory  ligament  of   11 

Leucoma   277 

Lice  on  cilia   129 

Lime,  effects  of,  thrown  into  the  eye  281,  226 

Lippitudo   126 

MAXILLARY  sinus,  pressure  on  orbit  from  ...  75 

Measles,  conjunctivitis  in   223 

Meibomian  glands,  apertures  of   13 

,,          ,,       obliteration  of   95 

,,                  calculus  in    95 

,,       abscess  of   95 

,,          ,,       enlargement  of   19.6 

Melanosis  of  iris   333 

„         orbit   67 

Mercury  in  iritis   315 

Milium  of  eyelids   93 

Movement  of  the  eyeball   539 

Mucocele  of  lachrymal  sac   146 

Muco-purulent  conjunctivitis   170 

Muscae   475 

Muscles  of  eyeball,  action  of   539 

,,       combined   640 

,,       paralysis  of   543 

,,       division  of,  in  paralysis    ....  561 

„          in  strabismus     .    .    .  660 

Mydriasis   334 

Myopia   569 

„     characters  of,  by  ophthalmoscope   571 

,,     in  posterior  staphyloma    .   332 

, ,     treatment  by  lenses   572 

„            division  of  external  rectus  .    .    .  388 

Myosis   336 
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N^VUS  of  eyelids   95 

orbit   70 

Nasal  duct,  obliteration  of   147 

,,     ,,      catbeterism  of   141 

NebulfB  of  cornea    ....    277 

Necrosis  of  orbital  walls   50 

Nerves,  iiijury  of,  effects  on  eye   259 

sympatbetic  ....  260 

of  fifth   259 

Night  blindness   432 

Nystagmus   338 

OBLITERATION  of  pupil  ....      272,  311-313,  326 

Obstruction  of  lachrymal  canals   135 

Meibomian  apertures   94 

,,  nasal  duct    ......  .142,147 

puncta   133 

(Edema  of  the  eyelids  .   124 

,,         conjunctiva   235 

optic  papilla   450 

„         retina                                             396,  402 

Onyx  ,   254 

Opacities  of  cornea   277 

,,       crystalline  lens   488 

,,       vitreous   477 

Ophthalmia  (see  Conjunctivitis) 

„       sympathetic   356 

Ophthalmoscope  .   28 

arrangement  of  patient   37 

appearance  of  healthy  eye  by  .    .    .  40 

binocular   35 

best  form  of   34 

,,             direct  method  of  using   30 

,,          '  indirect  method   33 

sources  of  light   36 

, ,             retinal  vessels  seen  by   43 

Opium  in  iritis   317 

Optic  papilla,  anatomy  of   2 

, ,       , ,       healthy,  as  seen  with  ophthalmoscope    .  42 

„               excavation  of   371 

„                         in  glaucoma  .....  372 

,,                                 congenital  malformation  ..  372 

„       „               ,,          atrophy   373 

,,       diseases  of   443 

hypersemia,  capillary,  of   444 

„             „        venous,  of   444 

apoplexy  of     .   447 

„       inflammation  of   449 
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Optic  papilla,  atrophy  of   456 

..       M                     progressive   456 

Orbicularis  muscle,  paralysis  of   100 

Orbit,  abscess  of   47 

carcinoma  of   63 

„     caries  of  walls   51 

cellular  tissue,  inflammation  of   53 

contusion  of  edge  of   ifi 

■   „     encysted  tumours  of   59 

erysipelas  of  contents  of   55 

exostosis   72 

,,     foreign  bodies  in   46 

,,     fractures  of  walls  of   45 

„     gunshot  wounds  of    47 

,,     hydatids  in   60 

„     injuries  of   45 

„     melanosis  in   66 

necrosis  of  walls   50 

,,     periostitis  of   48 

,,     punctured  wounds  of  ;    .    .    .  46 

pressure  on,  from  cavity  of  cranium    ....  73 

„         ,,          ,,       frontal  sinus   73 

„                    ,,       antrum    75 

„         ,,          ,,       nostril   75 

,,    sciirhus  of   63 

Orbital  aneurism   68 

,,    cellular  membrane,  erysipelas  of     ....    53,  55 

„         M           „         hypertrophy  of   57 

,,                     ,,         infiltration  of   46 

,,                             inflammation  of    ...    .  53 

,,                    injuries  of   46 

Oscillation  of  eyeball  ■   337,  595 

PALPEBRAL  fissure,  elongation  of   108 

Paralysis  of  muscles  of  eye   543 

external  rectus   543 

„           internal      ,,   544 

superior     ,,   545 

inferior      ,,   546 

,,       oblique   546 

superior    „    546 

levator  palpebrse    .   98 

orbicularis  palpebrarum   100 

of  muscles  of  the  eye,  causes  of    .    .  546 

,,                „                        prognosis  in    .  548 

„       treatment  of  .  548 

of  the  iris    335 

,,          of  the  third  nerve   544 
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PanBus    240 

Periostitis  of  orbit  '    '  .* 

Pediculi  •    •  ^"^^ 

Phlegmon  of  the  eyelids  88 

Polypus  of  the  conjunctiva  236 

lachrymal  sac  147 

Presljyopia  5^0 

Pressure  on  eyeball  from  orbit  S7 

,,  cranium    .   73 

frontal  sinus  73 

„  „  maxillary  sinus  75 

,,  „  nostril  75 

Prisms,  use  of  542,  549 

test  for  binocular  vision  542 

Pterygium  282 

Ptosis  97 

Pulsation  of  retinal  vessels  44 

„    in  glaucoma  375 

Pupil,  artificial  338 

Pupil,  artificial,  by  corelysis  324 

„  excision  338 

„        „  ,,       Tyrrell's  hook  in    ,    .    .  338 

,,  iridectomy  341 

„         „  iridesis  340 

,,         ,,  position  of  349 

,,    circumstances  requiring  345 

„    dilatation  and  contraction  of  8,  22 

„    obliteration  of   272,  311,  326 

Pupillometer  22 

Pustular  conjunctivitis   .  216 


QUININ'E,  a  cause  of  atrophy  of  papilla    ....  446 
Quivering  of  eyelids  102 


RECLINATION  of  cataract   501 

Relaxation  of  orbicularis  muscle   104 

Ketina,  anatomy  of   9 

,,     appearance  of  vessels  of   43 

atrophy  of   428 

„     detachment  of                             .    .    .    .    .  420 

,,      embolia  of  vessels  of   425 

hsemorrbage  into   410 

,,      hypereemia  of   396 

„      ischaemia  of  .    .    ,   428 

opacity  of   400 

„     oedema  of                                             396,  402 

,,      inflammation  of   404 
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Retina,  inflammation,  nephritic    411 

»       _                    Byphilitic   407 

,,     pigmentary  degeneration  of   416 

,,      separation  from  choroid   420 

,,     tmnours  of   429 

Retinitis,  nephritic   411 

,,      apoplectica   447 

Ring,  arthritic   4,  151^  3O6 

Rupture  of  cornea                                           256,  270 

SCARIFICATION  of  conjunctiva  ....      192,  322 

Scarlatina,  conjunctivitis  in   223 

Sclerotic,  gummy  tumours  of   152 

,,      hypersemia  of   151 

,.      ulceration  of   153 

,,     tumours  of   160 

,,     wounds  of   158 

Sclero-choroiditis,  anterior   153 

„         posterior   380 

Scotoma  (see  also  Amblyopia)   439 

Senile  cataract   492 

,,     degeneration  of  cornea   296 

Small-pox,  cornea  affected  in   224 

Sparkling  aynchysis   483 

Spherical  pellucid  protrusion  of  cornea   286 

Staphyloma  of  cornea   269 

,,        operation  for   272 

„         partial   271 

„             „         treatment  of   271 

,,           of  sclerotic,  anterior   154 

„             ,,              posterior   380 

Strabismus                                                        .  556 

,,       convergens   556 

,,             ,,       alternating   657 

,,       causes  of   667 

divergens   658 

,,       causes  of   559 

downward,  treatment  of   665 

,,       treatment  of   560 

Strabismometer   21 

Sty   125 

Style,  use  of  141,  143 

Symblepharon   229 

Syndectomy   244 

Synechia,  anterior   275 

,,        posterior   305,  311 

Syphilitic  iritis   309 

,,       keratitis   248 
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Syphilitic  retinitis  '^07 

teeth  250 

„       ulceration  of  eyelids  88 


TEST  TYPES   25,  599 

Tinea  ciliaris  *   125 

Teetli,  syphilitic   250 

Tenotomy  of  muscles  in  paralysis   551 

,,               ,,           strabismus  •    •  560 

Traumatic  cataract   582 

Tobacco,  supposed  efiects  on  optic  disc   457 

Tremulous  iris     337 

Trichiasis   119 

Tumours  of  choroid   393 

conjunctiva   236 

eyelids   91 

iris   332 

orbit   56 

retina   429 


LCERS  of  the  cornea  262 

„       „       eyelids  88 


YASCULAE  cornea   240 

Vision,  binocular  .    .    -   542 

Vision,  normal   669 

,,     in  hypermetropia   575 

,,        myopia     ....    571 

,,         astigmatism  ...    *   581 

Vitreous  humour   11 

,,      effusion  of  blood  into    ........  483 

,,      entozoa  in   485 

„     fluid   482 

,,     flocculent  bodies  in   482 

foreign  bodies  in   486 

inflammation  of   474 

opacities  of   477 


WARTS  on  eyelids   93 

Wounds  of  the  choroid   389 

„                 cornea   287 

„          „     eyelids   84 
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Wounda  of  the  retina  410,420 

,,  sulerotic  158 

XEROPHTHALMIA  225 
Xanthelasma  palpebrarum  131 

7ONULAR  CATARACT  493 


THE  END. 


tONDOW  : 

&AVILL,  BDWABDS  AJTD  CO.,  PRINTBttS,  CHiNDOS  3THERT. 
OOTSNI  GARDEN. 


A  TEEATISE  ON  ASIATIC  CHOLEEA 

By  C.  MACNAMARA. 

8vo,  16s. 


OPINIONS    OF    THE  PRESS. 

"  Dr.  Macnamara  entirely  adopts  the  view  that  cholera  is  communicated  by  '  an 
organic  infecting-  matter  passed  with  the  evacuations  of  those  affected.'  He  argues 
this  point,  as  well  as  many  others  connected  with  tlie  disease,  with  great  acumen. — 
I  cannot  spare  space  to  extract  any  more  from  this  admirable  work,  but  recommend 
strongly  its  perusal  by  all." — Dr.  £.  A.  Farkea.  Army  Medical  Department  Report 
for  1868,  London ;  1870. 

"  There  are  several  characteristic  features  of  Asiatic  Cholera  especially  considered 
at  length  by  Dr.  Macnamara,  and  which  require  to  be  enumerated  here — the  student 
being  again  referred  to  this  excellent  work  for  more  extended  information." — The 
Science  and  Practice  of  Medici/ie.   Dr.  Aitkeu.    Sixth  edition,  vol.  i.  p.  676. 

"  But  the  only  way  we  can  do  justice  to  his  argument,  is  to  advise  those  interested 
in  the  matter  to  read  this  book." —  Edinburgh  Medical  Journal,  June,  1870. 

"Those  of  our  readers,  however,  who,  on  our  recommendation,  may  study  his 
book  for  themselves,  will  find,  as  we  have  done,  that  it  is  full  of  thought  and  research, 
eminently  suggestive,  and  most  valuable  as  a  compendium  of  all  hitherto  thought  or 
known  about  cholera,  as  well  as  containing  much  that  is  new." — Medical  Times  and 
Gazette,  July  9th,  1870. 

"  The  work  contains  an  extensive  collection  of  facts  resting  on  copious  evidence 
which  has  never  yet  been  laid  completely  belore  tlie  public. — He  has  added  not  a  little 
by  his  diligent  observation  of  facts,  to  the  solidity  of  the  basis  on  which  rests  the 
modern  theory  that  cholera-dejecta  are  the  only  true  source  of  cholera-infection." — 
The  Practitioner,  February,  1870. 

"  His  opportunities  of  studying  the  natural  history  of  cholera  in  a  practical  point 
of  view  have  been  very  considerable,  and  we  are  bound  to  say  that  the  most  has  been 
made  of  them,  especially  in  regard  to  his  researches  on  the  special  pathology  of  the 
disease." — Madras  Monthly  Journal  of  Medicine  and  Science,  July,  1870. 

"  The  causation,  pathology,  and  treatment  of  the  disease  are  very  ably  discussed." 
— Lancet,  February,  1S70. 

"By  those  in  any  part  of  the  world  that  are  engaged  in  the  prevention  and 

treatment  of  cholera,  the  work  ought  to  be  thoroughly  studied  and  mastered."  

Athenceum,  March,  1870. 

"  It  is  singular  that  we  have  hitherto  hardly  had  one  really  good  scientific  and 
exhaustive  treatise  on  this  di.sease.  The  gap,  however,  is  at  last  filled,  for  in  the  very 
comprehensive  and  K^rge  book  now  on  our  table,  we  have  a  satisfactory  monograph  on 
(ih.o\evvL."— Scientific  Opinion,  December,  1869. 

"  The  section  on  the  geographical  distribution  of  cholera,  and  that  on  the  bearinf 
of  meteorological  influences  upon  the  spread  of  the  disease,  is  also  very  valuable."— 
Chemical  News,  December,  1869. 

"  Next  to  the  unique  value  of  Dr.  Macnamara's  treatise  as  a  popular  compendium 
of  the  whole  subject  written  in  a  scientific  spirit,  we  rank  the  results  of  his  micro- 
scopic experiments  and  post-mortem  examinations  as  tending  to  show  us  what  cholera 
really  \a."— Friend  of  India,  January,  1870. 
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"  Dr.  Macnamnra  deserves  the  thanks  of  the  Indian  Medical  Service  for  having 
shown  the  world  that  the  members  of  it  arc  now,  and  have  always  been,  hard  working 
men,  keenly  alive  t(i  every  iuflueuco  bearing  upon  the  health  of  the  community, 
military  and  civil.  Only  by  agreeing  with  Dr.  Macnamara's  theory  of  diffusion  by 
means  of  water  can  we  thoroughly  understand  the  distinction  between  cmitagion  and 
communicabiUty." — Indian  Medical  Gazette,  March,  1870. 

"We  have  read  Dr.  Macnamara's  treatise  with  great  care,  and  with  much 
interest;  it  is  the  most  complete  and  most  practical  work  on  Asiatic  cholera  which 
we  possess;  its  author  adds  to  an  extensive  acquaintance  with  the  literature  of  the 
subject  a  thorough  familiarity  with  the  disease  acquired  by  personal  observation, 
aided  by  all  the  appliances  for  research  which  modern  science  has  given  us,  and  no 
physician  who  is  likely  to  meet  this  terrible  disease  of  which  it  treats  should  be 
without  it." — Dublin  Quarterly  Journal  of  Medical  Sciences,  February,  1871. 


Opinions  of  the  Press  regarding 
FIRST  EDITION  OF 

A  MANUAL  OF  THE  DISEASES  OF  THE  EYE, 
By  C.  MACNAMARA, 

Surgeon  to  the  Calcutta  Ophthalmic  Hospital;  Professor  of  Ophthalmic 
Medicine  and  Surgery  in  the  Calcutta  Medical  College. 

"A  complete,  well-arranged,  clear,  and  condensed  manual,  which  is  at  present 
without  a  rival."'— JB)-i«i«/i  Medical  Journal,  January,  1869. 

"  Mr  Macnamara's  manual  is  a  welcome  addition  to  the  list  of  English  educational 
works,  and  affords  a  gratifying  proof  that  it  is  possible  to  lay  before  the  student,  ui  a 
small  and  readable  volume,  a  complete  account  of  the  principles  and  practice  of 
modern  Ophthalmic  Snrgevy."— Medical  Times  and  Gazette,  December,  1868. 

"  The  therapeutics  of  the  work  is  its  main  feature,  and  the  sections  devoted  to  this 
subject  embrace  a  consideration  of  almost  everything  that  has  of  late  years  been 
suggested  upon  points  ol  Ophthalmic  treatment."-aAe  Practitioner.  January,  181.9. 

"  Professor  Macnamara's  work  contains  a  vast  quantity  of  information  compressed 
into  a  small  space,  and  is,  we  consider,  the  best  manual  on  diseases  ot  the  eye  now 
existing  although  specially  adapted  for  students,  it  will  be  found  reliable  and  service- 
able by  the  Zsy|ractitioner.  Its  marginal  notes  on  the  contents  of  the  paragraphs 
will  greatly  facilitate  relerence."-D«Win  Quarterly  Journal  of  Medical  Science,, 
p.  158,  1870. 

"  Mr  Macnamara  has  spared  no  pains  in  making  the  book  thoroughly  representative 
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"It  is  well  and  clearly  written,  embraces  all  subjects  of  much  importance  to  the 
pract  tioner!  and  sustains  the  reputation  which  its  author  gamed  by  the  pubhca- 
Son  01  to' -Lectures.' ''-SriiWt  and  Foreign  Medico-Vhxrurgxcal  Mcview,  October, 

1869. 


A   Series  of  Fourteen  Coloured  Photographic 

Illustrations  of  True  Leprosy  taken  from  Life  in  the  Straits  Settle- 
ment by  A.  F.  Anderson,  M.D.,  Singapore,  With  Explanatory 
Text,  4 to.  £1  lis.  6d. 

The  Histology"  and  Diagnosis  of  Cancer.  By 

Henry  Arnott,  F.R.C.S.  With  5  Lithographic  Plates  and  22 
Engravings  on  Wood.    8vo,  5s.  6cZ. 

The  Diagnosis  and  Treatment  of  Cancer  and  the 

Tumours  Analogous  to  it.  By  Maurice  H.  Collis,  M.D. 
Dub.,  E.E.C.SJ.    With  coloured  Plates.    8vo,  14s. 

Lectures  on  Obstetric  Operations,  including  the 

Treatment  of  Hemorrhage,  and  forming  a  Guide  to  the  Management 
of  Difficult  Labour.  By  Robert  Barnes,  M.D.,  F.K.C.P. 
Second  Edition,  with  113  Engravings.    8vo,  15s. 

Lectures   on   the  Diseases   of  Women.  By 

Charles  West,  M.D.,  F.E.C.P.    Third  Edition.    8vo,  16s. 

On  the  Functional  Diseases  of  the  Renal,  Uri- 
nary, and  Reproductive  Organs,  with  a  General  View  of  Urinary 
Pathology.  By  D.  Campbell  Black,  M.D.,  L.R.C.S.  Edin. 
8vo,  10s.  6c?. 

A  Manual  of  Psychological  Medicine :  containing 

the  History,  Nosology,  Description,  Statistics,  Diagnosis,  Pathology, 
and  Treatment  of  Insanity.  By  John  Charles  Bucknill,  M.D., 
F.R.C.P.,  F.R.S.,  andDANiEL  H.  Tuke,  M.D.  Second  Edition. 
8vo,  ISs. 

Handbook  of  Law  and  Lunacy ;  or,  the  Medical 

Practitioner's  Complete  Guide  in  all  Matters  relating  to  Lunacy 
Practice.  By  J.  T.  SABBtN,  M.D.,  and  J.  H.  Balfour  Browne, 
Barister-at-Law.    8vo,  5s. 

A  Manual  of  the  Laws  Affecting  Medical  Men. 

By  Robert  G.  Glenn,  LL.B.,  Barrister-at-Law.  With  a  Chapter 
ou  Medical  Etiquette  by  Dr.  A.  Carpenter.    8vo,  14s. 

Worms :  a  Series  of  Lectures  delivered  at  the 

Middlesex  Hospital  on  Practical  Helminthology.  By  T.  Spencer 
CoBBOLD,  M.D.,  F.R.S.    Post  8vo,  5s. 
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A  Manual  for  Hospital  Nurses  and  others  en- 
gaged in  Attending  on  the  Sick,  By  Edward  J.  Domville. 
Crown  8vo,  2s.  6d. 

The  Irritable  Bladder:  its  Causes  and  Treatment. 

By  FuEDERlCK  J.  Gant,  F.R.G.S.    Third  Edition,  with  Engrav- 
ings.   Crown  8vo,  6s. 

A  Manual  of  Microscopic  Mounting,  with  Notes 

on  the  Collection  and  Examination  of  Objects.    By  John  H. 
Martin.    With  more  than  100  Engravings.   8vo,  78.  6d. 

Handbook  of  Dental  Anatomy  and  Surgery,  for 

the  use  of  Students  and  Practitioners.    By  John  Smith,  M.D., 
E.R.C.S.  Edin.    Second  Edition.    Fcap.  8vo,  4s.  6d. 

Surgical  Anatomy.     A  Series  of  Dissections, 

illustrating  the  Principal  Regions  of  the  Human  Body  By  Joseph 
Maclise,  F.R.C.S.  Second  Edition,  folio,  cloth,  £3  12s. ;  ball- 
morocco,  £i  4s. 

On  Dislocations  and  Fractures.    By  the  same 

Author,  uniform  with  the  above.  Polio,  cloth,  £2  10s. ;  half- 
morocco,  £'2i  17s. 

The  Medical  Eemembrancer  ;  or,  Book  of  Emer- 

eencies  By  E.  Shaw,  M.R.C.S.  Fifth  Edition,  with  Additions, 
by  Jonathan  Hutchinson,  F.R.C.S.    32mo,  2s.  6d. 

The  Veterinarian's  Pocket  Eemembrancer:  con- 
taining concise  directions  for  the  Treatment  of  Urgent  or  Rare 
Cases,^  embracing  Semeiology, .  Diagnoses,    P-gn-is  Surgery 
Therapeutics,  Detection  ot  Poisons,  Hygiene,  &c.    By  GEORGE 
Armatage,  M.R.C.V.S.    Post  18mo,  3s. 

A  Medical  Vocabulary  ;  or,  an  Explanation  of  all 

Names,  Synonymes.  Terms:  and  Phrases  used  m  Medicme  a„^  ^he 
relative  branches  of  Medical  Science.  By  R.  G.  Matne,  M.L>., 
LL.D.    Third  Edition.    Fcap.  8vo,  Ss.  bd. 

Coolev's  Cyclopaedia  of  Practical  Eeceipts  and 

ColLral  iLmition  in  the  Arts,  Manufactures  Proles^^^^^^^^^^^ 
Trades  :  designed  as      Comprehensive  b^^^  'i.^J^ZZ, 
copceia,  and  General  Book  of        ^^"^^^J^'^figg     pifth  Edition. 
Tradesman,  Amateur,   and  Heads  p  q  S  .  with 

Revised  and  partly  Rewritten  by  I'^^^^f  8vo  £1  8s 

the  assistance  of  several  scientihc  contributors.    8vo,  £1  bs. 
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